
Appendix D 

Parcel A Post-Demolition Risk Assessment, Integrated Environmental Services, Inc., 
March 1998 (on Compact Disc) 

BOE-CS-0058501 



Post-Demolition 
Risk Assessment 

Boeing Realty Corporation 
C6 Facility, Parcel A 
los Angeles, califomia 
Man::h6, 1998 

~BOEING* 

BOE-CS-0058502 



File No: 109-1 

Date: March 6, 1998 

Title: Post Demolition Risk Assessment, Parcel A 

Author: Integrated Environmental Services, Inc. 

Description: This risk assessment evaluates the potential health risks to 
future users of Parcel A and identifies any localized "hot 
spots" requiring further remediation. 

Location of Item: Drawer No. 30D 

BOE-CS-0058503 



INTEGRATED ·~·~o rE~LE~WfE~ 
APR 2 0 1J98 Environmental Services, Inc. 

Via Facsimile and Federal Express 

James E. Ross, P.E. 
Unit Chief, Site Cleanup Unit 
Regional Water Quality Control Board 
Los Angeles Region 
101 Center Plaza Drive 
Monterey Park, CA 91754-2156 

BOEING REALTY CORPORATION April13, 1998 

Subject: Response to RWQCB Memo re. Post-Demolition Risk Assessment, March 31, 1998 

Project: Boeing C-6 Facility, Parcel A, Los Angeles (RWQCB File No.100.315) 

Dear Mr. Ross: 

On behalf of Boeing Realty Corporation, Integrated Environmental Services Inc. is pleased to submit for 
your review the attached document pertaining to the C-6 facility, Parcel A We are delighted to report that 
the incorporation of the Regional Water Quality Control Board's (RWQCB's) review comments has 
resulted in a reduction of projected risks. However, the fundamental finding of the risk assessment, "no 
significant risk," has not been altered. The proposed change pages for the RWQCB comments have 
been enclosed for your review. In addition, this document has been prepared so that it may be 
incorporated into the final post-demolition risk assessment front matter. 

Comment 1: Our Calculation for the following equations, using the data provided, indicated the 
following: 
Equation 
5-5 (glcm3) 
5-12 (mg!cm2-s) 

Site-specific soil parameters 
1.45E-3 
2.32E-15 

PDRA soil parameters 
2.63E-3 
7.32E-13 

Please provide recalculations of the above and enter the appropriate values. 

Response: Equation 5-5 of the post-demolition risk assessment should read as foUows: 

where 

H' = 
R = 
T = 
Kct = 

Kas = H'I(R x Tx Kd (5-5) 

COPC-specific Henry's Law constant (atm-m3/mol), from Table 5-3 

ideal gas constant, 8.206 x 1 o-5 atm-m3fmoi/K 

temperature in Kelvin, 293 K 

soil-to-water partitioning coefficient (cm3/g}, Kac from Table 5-3 times 

fraction of organic carbon in soil matrix, 0.004 unitless (Cai/EPA 1994) 

3990 Westerly Place, Suite 210 • Newport Beach, CA 92660 • Tel: (714) 852-9050 • Fax: (714) 852-9011 
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INTEGRATED 
Environmental Services, Inc. 

March 20, 1998 

Via Facsimile and Federal Express 

James E. Ross, P.E. 
Unit Chief, Site Cleanup Unit 
Regional Water Quality Control Board 
Los Angeles Region 
101 Center Plaza Drive 
Monterey Park, CA 91754-2156 

Subject: Response to RWQCB Memo re. Post-Demolition Risk Assessment, March 13, 1998 

Project: Boeing C-6 Facility, Parcel A, Los Angeles (RWQCB File No.100.315) 

Dear Mr. Ross: 

Integrated has reviewed the comments prepared by the Water Board and has prepared the following 
materials to further address the remaining two comments. 

Comment 1: To evaluate the chemical concentration data, as discussed, we require statistical soil 
data for the following constituents of potential concern (COPCs) in Table 2-1 (page 2-10): 1,1-
dichloroethylene, aroclor 1248, aroclor 1260, benzo(b)fluoranthene, dibenco(a,h)anthrancene, 
naphthalene, tetrachloroethylene, trichloroethylene, total xylenes, and arsenic. Please provide us 
with the following data for the COPCs listed: 

a) a histogram plot offJeld soil data to show distribution. 
b) the D'Agostino's test results to show either the normal or Jog-normal distribution. 

Response: The data set used in the derivation of exposure point concentrations includes over 
200,000 records as presented in Supplemental Books 1-5 of the March 6, 1998, version of the 
Post-Demolition Risk Assessment (PDRA). Integrated has performed numerous statistical 
evaluations of the data set prior to the development of the PDRA. The following addresses the 
RWQCB requested statistical analyses. 

a) a histogram plot of field soil data to show distribution 

Histograms have been prepared for each of the COPCs as requested by RWQCB in 
Figures 1-14. A third party statistical analysis software package, StatisticarM, by StatSoft 
was used to analyze the COPC hits. Histograms could not be developed for Aroclor-
1248, Aroclor-1260, and dibenzo(a,h)anthracene due to their extremely limited detection 
frequency. These organics were each detected a total of five times in Parcel A 
However, these organics have been assumed to be distributed in an identical manner 
to the other organic constituents evaluated in the PDRA. 

Arsenic was the only COPC anticipated to exist throughout the site and thus 
demonstrate a normal distribution. All other COPCs (organics) were assumed log 
normally distributed. The enclosed figures demonstrate that the assumptions used in the 
PDRA concerning the distribution of organic and inorganic constituents at the site where 
acceptable. 
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Figure 1 

Fit-Test Distribution Histogram: Assumed Normal 

James Ross 
March 20, 1998 

1 00 200 300 400 500 600 700 800 900 1000 - Expected 

1, 1-DCE Concentrations (ug/kg) 

Figure 2 

Fit-Test Distribution Histogram: Assumed Lognormal 
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Fit-Test Distribution Histogram: Assumed Normal 
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Fit-Test Distribution Histogram: Assumed Normal 
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Figure 7 
Fit-Test Distribution Histogram: Assumed Normal 
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Figure 8 
Fit-Test Distribution Histogram: Assumed Lognormal 
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Fit-Test Distribution Histogram: Assumed Normal 
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Figure 10 

Fit-Test Distribution Histogram: Assumed Lognormal 
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Figure 11 
Fit-Test Distribution Histogram: Assumed Normal 
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Figure 12 
Fit-Test Distribution Histogram: Assumed Lognormal 
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Figure 13 

Fit-Test Distribution Histogram: Assumed Normal 
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Fit-Test Distribution Histogram: Assumed Lognormal 

6 8 10 12 14 16 18 20 22 

Arsenic Concentrations (mglkg) 

24 26 

24 26 

James Ross 
March 20, 1998 

- Expected 

- Expected 

BOE-CS-0058512 



James Ross 
March 20, 1998 

b) the D'Agostino's test results to show either the normal or log-normal distribution. 

The D'Agostino's test results were inconclusive and were supplemented with distribution 
histograms for the determination of data distributions. As noted in DTSC HERD's final 
policy titled Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk 
Assessments at Hazardous Waste Sites and Permitted Facilities (CaVEPA 1997), 
"distributions will generally fail tests for both normality and lognormality if they contain 
either multiple populations or a high proportion of non-detects." As presented in Table 2-
1 of the PDRA, no organic constituents were detected in more than 16 percent of the 
samples. Thus the majority (>84 percent) of the samples analyzed for organic 
constituents were non-detects. This localized distribution of organics, with large areas of 
non-detects is indicative of a lognormal distribution and limited releases to the 
environmental media. This is consistent with the distribution used in the quantification of 
risk in the PDRA. 

Comment 2: Please use site-specific soil physical data (soil bulk density= 1.87 glcm3, water filled 
porosity= 0.37(-), and air filled porosity 0.06 (-))to recalculate equations (5-1), (5-5}, (5-11) and 
(5-12) for COPC tetrachloroethylene (Koc = 660 mUg and H=0.957(-)), and tabulate the results 
in comparison with the current results in the report. 

Response: As presented in the subject document and communications between Integrated and 
RWQCB staff, DTSC-HERD default soil parameters were used to conservatively estimate the 
rate of emissions from the site soils. Based on the use of these more conservative parameters, 
this approach ensures that the emissions estimated for the site are not underestimated. The 
following table has been assembled for the requested comparison with the resultant conservative 
value highlighted in green: 

Site-Specific Soil PDRASoil 
Equation of Interest Parameters Parameters 

(5-1)- Volatilization Factor (m3/kg) 1.06E+04 3.02E+02 

(5-5) - Soil-to-Air Partitioning Coefficient (g/cm3) 3.60E-01 6.57E-01 

(5-11) - Soil Gas Concentration (mg/L) 4.14E-06 7.51E-06 

(5-12)- Vapor Flux (mg/cm2-sec) 2.32E-12 7.32E-10 

As shown in the comparison table, the values used in the PDRA are significantly more 
conservative then the site-specific data for the estimation of emissions. As mentioned in 
communications with Water Board staff, the most sensitive equations to the parameters identified 
by the RWQCB are 5-4 and 5-13, the calculation of the chemical-specific effective diffusivity 
(Dei). The Dei estimated in the PDRA represents a two orders of magnitude higher estimated 
diffusion rate through the soils. 

BOE-CS-0058513 



James Ross 
March 20, 1998 

I appreciate the opportunity to work closely with you and your staff on this important project. Should you or 
your staff have any further questions concerning the Post-Demolition Risk Assessment, please feel free to 
call me directly at (714) 852-9050, extension 20. 

Sincerely, 

Chris Stoker 
Program Manager 

CC: S. Mario Stavale, Boeing 
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INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

• Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual, 
Part A (EPA 1989a) 

• Statistical Methods for Evaluating the Attainment of Cleanup Standards, Volume 1 (EPA 
1989b) 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert 1987) 

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities (EPA 1989c) 

For each soil COPC, statistical summaries were developed, including the arithmetic mean, 
standard error of the arithmetic mean, minimum measured concentration, maximum measured 
concentration, frequency of detection, D'Agostino's test and histograms for distribution, fit 
testing, and 95 percent upper confidence limit (UCL) of the mean (see Appendices C and D). The 
applicability of D' Agostino's test and the 95 percent UCL of the mean is discussed below. First, 
however, an approach for the assignment of values for non-detected results is addressed. 

5.2.1 Treatment of Non-Detected Constituents 

Every analytical technique used to measure the concentration of constituents has an associated 
limit of detection (LOD) and limit of quantification (LOQ). A constituent that was not detected 
in a sample is below the LOD. A constituent that was detected but in such low amounts that its 
concentration could not be accurately determined is below the LOQ. When a constituent is 
reported as not detected in a sample, the actual concentration is any value up to the LOD. 

For this post-demolition risk assessment, when a constituent was found in some of the samples 
and was not clearly spatially limited, it is assumed to exist in samples in which it was not 
detected. The assignment of a value of one-half the detection limit (if the constituent is normally 
distributed), or the detection limit divided by the square root of 2 (if the constituent is 
lognormally distributed), or the LOD to all samples reported as not detected reflects the 
assumption that the samples are equally likely to have any value up to the detection limit. 
Furthermore, when the sample values above the LOQ are lognormally distributed, it is. 

BOfJ.VG C-6. P.mCFL A 
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INTEGRATED 
ENVIRONMENTAL SERVICES. INC. 

reasonable to assume that values below the LOQ are also lognormally distributed, and the 
reported detection limit divided by the square root of 2 should be assigned as a proxy value 
(Cal/EPA 1992, EPA 1988a, 1988b). 

5.2.2 Determination of Data Distribution 

The data set distribution must be determined prior to the application of any statistical methods. 
This minimizes the effect of data biasing. D' Agostino's test (Gilbert 1987) is an effective method 
for testing whether a data set has been drawn from an underlying normal distribution (see 
Appendix D). Conducting the test' on the logarithms of the data is an equally effective way of 
evaluating the hypothesis of a lognormal distribution. Distribution histograms were developed 
when D' Agostino's test was found to be inconclusive. The data sets for the post-demolition risk 
assessment were found to best fit the lognormal distribution and were statistically evaluated in 
this manner. 

5.2.3 Use of 95 Percent Upper Confidence Limit Concentrations 

Due to the uncertainty associated with characterizing potentially heterogeneous media, the 95 
percent UCL for either a normal or lognormal distribution must be used to represent constituent 
concentrations (Cal/EPA 1992, EPA 1988a, 1988b ). As previously mentioned, the Parcel A data 
were determined to be lognormally distributed. Thus, the upper 95 percent UCL for lognormal 
distribution was used for soil source-term concentrations (see Appendix D). 

Tables 5-1 and 5-2 summarize the 95 percent UCL concentrations for the soil COPCs by AOPC 
as calculated for direct exposures (0 to 12 feet bgs) and long-term fate and transport modeling (0 
to 50 feet bgs). It is important to note that when the 95 percent UCL exceeded the maximum 
detected value, the maximum detected value was used. This approach is consistent with DISC 
guidance ( Cal/EP A 1994). 

The values presented in Tables 5-l and 5-2 are used throughout the post-demolition risk 
assessment. 

BOEING C-6, P.~RCEL A 
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INTEGRATED 
ENVIRONMENTAL SERVICES. INC 

where 

D· = l 

Pa = 

Pr = 

D · = D·x (P 3.33;p ?) ez z a r. 

COPC-specific diffusivity ofCOPC in air (cm2/sec), from Table 5-3 
air filled porosity of soil matrix, 0.284 (unitless) (Cal/EPA 1994) 

total porosity of soil matrix, 0.434 (unitless) (Cal/EPA 1994) 

(5-4) 

The soil-to-air partition coefficient, Kas' was derived from the COPC-specific soil-water 
partition coefficient and Henry's Law constant: 

K s = H'/{R x Tx Krf) (5-5) 

where 

H' = COPC-specific Henry's Law constant (atm-m3/mol), from Table 5-3 
R = ideal gas constant, 8.206 x I0-5 atm-m3/mol/K. 

T = temperature in Kelvin, 293 K 

Kd. = soil-to-water partitioning coefficient (cm3fg), Koc from Table 5-3 times the 
fraction of organic carbon {foe), 0.004 Cunitless) 

The intermediate conversion factor, Z, in the volatilization attenuation factor was calculated as: 

Z = (Dei x P a)I[P a +(ps x (1 -P a)IKasJ] (5-6) 

where 

Dei = effective diffusivity of a COPC through a soil matrix ( cm2/sec) 
P a = air filled porosity of the soil matrix, 0.284 (unitless) (Cal/EPA 1994) 
ps = true soil or particle density, 1.5 g/cm3 (Cal/EPA 1994) 
Kas = soil-to-air partition coefficient (g soil/cm3 air) 

A summary of the calculated volatilization attenuation factors is presented in Table 5-4 .. 

BOFJNG C·6, PARCEL .4 
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INTEGRATED 
ENVIRONMENTAL SERVICES. INC. 

maximum off-site impact for each COPC. Additional discrete receptor points have been located 

along the northern boundary of the residential development to the south of the Boeing property. 
These receptors have been used to estimate maximum off-site residential exposure 

concentrations. The flagpole receptor option in the ISCST3 model was used to place the grid 

points 1.5 meters above the ground-the approximate breathing height of a typical adult. 

TABLE 5-5 
COPC FLUX RATES BY SOURCE (mg/cm2 sec) 

COPC AOPC 1 AOPC2 
1, 1-dichloroethene 3.51E-11 8.75E-11 
1 ,2,4-trimethylbenzene 3.68E-14 1.83E-U. 
1 ,3,5-trimethylbenzene 1.07E-13 3.18E-13 
aroclor 1248 NV NV 
aroclor 1254 NV NV 
aroclor 1260 NV NV 
arsemc NV NV 
benzo( a )anthracene NV NV 
benzo( a )pyrene NV NV 
benzo(b )fluoranthene NV NV 
benzo(k)fluoranthene NV NV 
bis(2-ethylhexyl)phthalate NV NV 
chrysene NV NV 
dibenzo( a,h)anthracene NV NV 
fluoranthene NV NV 
indeno(l ,2,3-cd)Qvrene NV NV 
naphthalene NV NV 
n-butylbenzene 4.77E-14 9.70E-14 
n-propylbenzene 1.36E-13 3.12E-13 
p-cymene 8.24E-15 1.80E-11 
phenanthrene NV NV 
pyrene NV NV 
tetrachloroethylene 7.32E-13 1.06E-J1 
trichloroethene 8.74E-ll 3.35E-12 
xylene~ 9.11E-14 1..21E-13 

NV = Not Volatile 

BOEING C-6, PARCEL A 
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INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

Air Dispersion Modeling Results 

The ISCST3 results for the mmcimum on- and off-site COPC, concentrations m mr are 
summarized in Table 5-6. The modeling output files are provided in Appendix A. 

TABLE 5-6 
MODELED MAXIMUM ON-SITE AND OFF-SITE 

COPC CONCENTRATIONS IN AIR (mg/m3) 

Maximum Maximum 
On-Site Off-Site 

COPC Concentration Concentration 
1, 1-dichloroethene 1.24E-05 6.57E-06 
1 ,2,4-trimethylbenzene 2.3~E-08 7.04E-09 
1 ,3,5-trimethylbenzene 4.37E-08 2.QlE-08 
aroclor 1248 NV NV 
aroclor 1254 NV NV 
aroclor 1260 NV NV 
arsemc NV NV 
benzo( a )anthracene NV NV 
benzo( a )pyrene NV NV 
benzo(b )fluoranthene NV NV 
benzo(k)fluoranthene NV NV 
bis(2 -ethy lhexy !)phthalate NV NV 
chrysene NV NV 
dibenzo( a,h)anthracene NV NV 
fluoranthene NV NV 
indeno(l ,2,3-cd)pyrene NV NV 
naphthalene NV NV 
n-butylbenzene 1.41E-08 8.90E-02 
n-propylbenzene 4.48E-08 2.54E-08 
p-cymene 2.61E-09 l.S:!_E-09 
phenanthrene NV NV 
pyrene NV NV 
tetrachloroethylene 1.70E-07 l.3Q.E-07 
trichloroethene 4.46E-07 1.66E-07 
xylenes 2.79E-08 1.70E-08 

NV= Not Volatile 

BOEING C-6, PARCFL A 
S. FXPOSURE POINT CONCENTRATIONS 5-23 
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INTEGRATED 
ENVIRONMENTAL SERVICES. INC. 

The exposure pathways of concern for the construction worker are: 1) inhalation of VOCs and 

particulate, 2) incidental ingestion of soil, and 3) dermal contact with soil. The example 
calculation methodology applies to all receptors associated with the Parcel A exposure scenarios; 

however, appropriate exposure parameters for other receptors would be substituted where 

applicable. 

6.1.1 Air Exposures -Inhalation 

Equation 6-16 from RAGS (EPA 1989a) was used to quantify intake from the inhalation 

pathway: 

where 

I a = 

Ca = 

IR = 

ET = 

EF = 

ED = 

BW = 

AT = 

Ia = (Ca)(IR)(ET)(EF)(ED) I (BW)(AT) 

intake from inhalation of a COPC in air (mg/kg-d) 

concentration of COPC in air (mg/m3) 

inhalation rate (m3fh) 

·exposure time (h/d) 

exposure frequency (d/y) 

exposure duration (y) 

body weight (kg) 

(6-1) 

averaging time (d), ED x 365dly (noncarcinogens), 70y x 365d/y (carcin·ogens) 

The COPC concentration in air, Ca, was calculated separately for the construction and 

commercial/industrial emissions cases, as follows: 

= 

VF = 

80£1.\'G C-6, PARCFJ • . ~ 

Construction Emissions Case 

Ca = (Cs)(JIVF + 1/PF) 

concentration of COPC in soil (mg/kg), from Table 5-1 

volatilization factor (m3fkg), from Table 5-4 

6. RISK CHARACTEJUZA T/ON 

(6-2) 
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INTEGRATED 
ENVIRONMENTAL SERVICES. INC. 

PF = particulate attenuation factor, 4.77 x 109m3/kg 

Commercial/Industrial Emissions Case 

(6-3) 

modeled indoor air concentration (mgfm3), from Table 5-7 C. = 
I 

maximum modeled on-site COPC concentration (mgfm3), from Table 5-6 

As mentioned, the on-site construction worker's exposure to benzene is used as an example. The 

construction worker's intake Cia) resulting from inhaling air hypothetically containing 1 

milligram benzene per cubic meter air (Ca) is calculated as follows (see Table 6-1 for exposure 

parameters and sources). The inhalation rate (IR) for an active adult is 2.5 cubic meters per hour. 

The total exposure time (ET) is 8 hours per day for on-site exposures. The exposure duration 

(ED) is 1 year, and the exposure frequency (EF) is 250 days per year. The body weight (BW) for 

the adult resident is 70 kilograms. Since benzene is a carcinogen, the exposure is averaged over 

a 70-year lifetime (AT = 25,550 d). The exposure would be averaged over the period of exposure 

for all noncarcinogenic exposures (AT = ED x 365). Substituting these values into Equation 6-1 

yields: 

Ia = (1.0 mgfm3)(2.5 m3/h)(8 h/d)(250 d/y)(l y) I (70kg)(25550 d) (6-4) 

or 

I a = 2. 80 X I o-3 mg/kg-d 

Appendix B presents the complete calculation sheets for inhalation exposures. 

1.1.1 Soil Exposures -Incidental Ingestion 

Equation 6-14 from RAGS (EPA 1989a) was used to quantify intake from the ingestion pathway: 
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6.3 RISKS POSED BY THE POST-DEMOLITION EXPOSURE SCENARIOS 

Table 6-3 presents the total HI and total ILCR results for each AOPC and receptor studied under 

the Parcel A post-demolition exposure scenarios. Because the reasonable maximum exposure 

(RME) approach was used to quantify potential health impacts, it should be noted that if the 

estimated health effects of the RME are within acceptable limits, then it is likely that all other, 

lesser exposures related to Parcel A are also within these limits. See Section 4.1.3 for more 

information on RME. 

Each entry in the Table 6-3 is supported by detailed calculations of health effects by receptor, 

COPC, and pathway (see Appendix B). 

TABLE 6-3 
SUMMARY OF POST-DEMOLITION HEALTH RISK, 

C-6 FACILITY, PARCEL A 

On-Site Receptors HI 

AOPCl 
Construction Worker 5.1E-02 
Commercial/Industrial Worker, RME" 6.4E-05 
Commercial/Industrial Worker, Upper Boundb 4.6E-03 

AOPC2 
Construction Worker 1.5E-02 
Commercial/Industrial Worker, RME" 8.7E-05 
Commercial/Industrial Worker, Upper Boundb l.OE-03 

Off-Site Receptors HI 

Commercial/Industrial Worker 2.5E-05 
Resident Adult 1.2E-06 
Resident Child 5.5E-06 

NOTES: 

ILCR 

1.4E-06 
1.2E-10 
4.4E-06 

7.7E-07 
l.?E-10 
2.5E-06 . 
ILCR 

5.2E-ll 
2.9E-12 
2.7E-12 

•Reasonable Maximum Exposure conditions, assumes 2-foot layer of clean fill. 
bUpper Bound exposure conditions, assumes no layer of fill. 

AOPC = Area of Potential Concern 
HI Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
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TABLE 8-1 
SUMMARY OF POST-DEMOLITION HEALTH RISK, 

C-6 FACILITY, PARCEL A 

On-Site Receptors HI 

AOPCl 
Construction Worker 5.1E-02 
Commercial/Industrial Worker, RMEa 6.4E-05 
Commercial/Industrial Worker, Upper Boundb 4.6E-03 

AOPC2 
Construction Worker 1.5E-02 
Commercial/Industrial Worker, RMEa 8.7E-05 
Commercial/Industrial Worker, Upper Boundb l.OE-03 

Off-Site Receptors HI 

Commercial/Industrial Worker 2.5E-05 
Resident Adult 1.2E-06 
Resident Child 5.5E-06 

INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

ILCR 

1.4E-06 
1.2E-10 
4.4E-06 

7.7E-07 
1.7E-10 
2.5E-06 

ILCR 

5.2E-11 
2.9E-12 
2.7E-12 

•Reasonable Maximum Exposure conditions, assumes 2-foot layer of clean fill. 
bUpper Bound exposure conditions, assumes no layer of fill. 
AOPC = Area of Potential Concern 
HI Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 

BOEING C-6, PARCF_f_ A 
8. CONCLUSIONS 8-3 

POST-DMf(}L/TION RISK ASSESSMF-NT 

MARCH 6, /998 

BOE-CS-0058523 



Boeing C-6, Parcel A 

Table B-1 
Summary of Potential Health Effects 
On-Site Construction Worker AOPC I 

Receptor 
-==E::.cxorpc:::o.:::su~r~e'-'P,_.ao:::t::.:h-"-'wc-:a',Ly~- ~~~~~~~~~~--~---~H:.::a~z=-a,_.rd=-Quotient 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Incremental Lifetime Cancer Risk= 

3.5E-03 
3.1E-02 
1.7E-02 

5.1E-02 

Receptor Incremental 
Lifetime Cancer Risk 

8.1E-10 
6.0E-07 
8.2E-07 

1.4E-06 

06 March 1998 
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Table 8-2 
Summary of Unit Risk Characterization 
On-Site Construction Worker AOPC I 

Via Incidental Ingestion of Soils 

Intake Equation CSXEf X EQX.Cf_X_lR 
BWXAT 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non~carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

Compou~d__ 

1,1-dichloroethene 
1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )nuoranthene 
benzo(k)nuoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
nuoranthene 
indeno( 1,2,3-cd)pyrene 

CQJI~~!}!!!!!Q!l __ 

2.57E-03 
3.82E-03 
2.96E-03 
3.69E-02 
3.28E-02 
2.08E-02 
1.56E+OO 
2.43E-Ol 
3.39E-Ol 
3.91E-OI 
3.06E-Ol 
2.58E-OI 
2.86E-Ol 
1.36E-01 
2.66E-OI 
3.33E-Ol 

480 mg/day 
I.OE-06 kg/mg 

250 d/year 
I year 
I year 

70 kg 
25550 day 

365 day 
(see Table 5-1) 

Compoull(j_ ___ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

(l?_!l_fentration 

2.05E-OI 
2.81E-03 
2.57E-03 
2.47E-03 
2.03E-Ol 
3.12E-OI 
2.69E-03 
2.63E-03 
2.34E-03 

06 March 1998 
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Table B-2 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 1 
,------· ------ ·----- Via Incidental Ingestion of Soils ______ _ 

__ C:<trcinogenic CaJ~ulaticHl _ _ __ -1 _____ --~on-Carcin(Jgenic_J::alcllla_ti<Jil __ 
I CD! RID HQ 
:Compound ___________ (mglkg-d) __ _{tn_glkg-_d}__ (u!litlc.:ss}_ 
[I, 1-dichloro_ethene_ ____ __ _ ____L~ I E-08 _ _<)j)OE:()l__ _j.]~-06 
(I ,2,4-trimethylbenz~ll_e _ __ _ _ 1.191;:-0_8 ___ j_.()Of:·:O I___ 3.59~-08 
'll,3,5-trimethylbenzene ____ __I}9E_-08 ___ _)_.OOE-QL_ _2_.78~_-()_8_ 
1aroclor 1248 1.73E-07 7.00E-05 2.48E-03 
J ar~clor 1254 --- --- - -- I :S4E-07~~~ =~7~00IO_~OS-- j}OE~OJ 
i aroclor 12_§Q__ _ _9_]J~_()_8 _ __ 7_.QQE>0_5 ___ _!.4_()1;:-QJ 

p-cymene_ 
phenanthre_JlC __ 
pyrene __________ _ 

/ t(:tra~l{)r()ethenc_ ____ _ 
trichlor()et_hene _ _ __ 
xyh:nes _ 

Boeing C-6, Parcel A 

_ n3E-06 ____ LOO~Q_4 ___ _1._44E_-02 
I.l_1E-O§ ____ 4_.QQE:.-Ql_ ____ H5E-05 
_! .59E-Q6___ 4,_00E-OL_ _l28E-05 
1.84E-06 4.00E-02 
-~--~--- ---------
1.44E-06_ __1._Q()f:-Q2 

2.00E-02 
- ------- --
4.00E-02 

-~----

CD! I CSF ILCR 
(lllglkg-d) _ _ (mglkg-d) 1 ____ (unitless) 

I, 1-_dicllloroethene_ . 1.12E-1 0__ 1 NA _ NA 1 

I ,7,1_:trim. _e __ !hyJbe!lze.ne ~~()E-1 0 ---INA _ _ NA_ j 
IJ,i-trimethyi!Jenzene_ _1,9_9g_~IQ __ NA _ _ __ NA_ I 
aroclor 1248 2.48E-09 7.70E+OO 1.91E-08 
ar~~lor!l54 - 2.20E-09 ~ 7.70E+OO _ • >69E-08 
ar()c_Lor:J_260__ _ __ _1_.40~-09_ 7.ZQE+OO_ _1.07~-08 i 
arsenic I 05E-07 1.50E+OO . 1.57E-07 j 
kenz~(a}an_!hrac~ne ____ --:____~ _l~§JE-0~= - l.lj_E+O()_ --=J_L87_~-08J 
!JeJ1zo(<t)pyre~_:_ _________ _2.27~~QL _ II J5E+O I -+ 2 621::_-07 j 
Q(:f1ZO{hlfluo_!"<lnthene___ _2.§2~-08__ 1.15E+OO _ _3 02~-08 1 

benzo(k)fluoranthene____ 2.05E-08 1.15(:+00 ___ , 216E~Q8 J 
IJ_js(~ethY!_h~x_yl}phth~~te 1- ).73E-08_ MOE-0:3_ _j_I.45I:_-IO 1~ ch~ene . I. 92E-08 1.15 E-0 I I 2.21 E-09 
<lill_en~'Q(a,h).a!lthrac(:lle- ~-= ~<)_:-J1E-02_ ~ 4._IOE+OO-= - -_:_~ 3.741;:-08: 

~;.:;6,~~-j--cd)pyr~~e ==-_-_: __ -=- ~:;~~~~:- _:_ ~~{15E+oo_ -- _ 1N~5n~~8 ~ 
naiJI!t_hll_lene____ __ J.38E-08 _ NA__ _ _ NA _ j 
n-butylbenzene 1.89E-I 0 NA NA j 
n-pr()pyl!Jell~ne 1.72_E-IO NA ______ r-JA ___ _ 
)-CY!ll~n_t:_ _ _ _ _ 1.66E-lQ Nf. ___ NA__ _ j 

phenl!ll!hrene__ __ 1.36E-08 _ NA _ _ _ NA _ __ _I 
PY!~e___ _l_.Q9E-08_ NA __ - -- -- NA --- I 
tetrachloroethene 1.80E-1 0 5 I OE-02 9.20E-12 
t~i~hloro~t~11e -__ 1.7_6E-IO-- =~1.50E-02_:_ _:_f 2 65E-t2j 
xy]~11es____ __ lj7E-IO_ NA -(A _ j 

---------- -- -- -- ---- ---- ~-~-~ 

-·-__ 6 0~-~7~1 [ __ _ 

ILCR Summation= - . ---- -

06 March 1998 
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Table B-3 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Dermal Contact with Soils 

Intake Equation CS X_Cf.X EE X ED XAF X ABS_X SA_ 
BWXAT 

SA 
AF 
ABS 
CF 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

_<::ompou_11d __ _____ A_E!S (u11i_t~ss) ~C.Oilf<J!tration_(mglkg) _ 

1,1-dichloroethene LOOE-01 2.57E-03 
I, 2, 4-trimethylbenzene I.OOE-01 3.82E-03 
I ,3,5-trimethylbenzene LOOE-01 2.96E-03 
aroclor 1248 LOOE-01 3.69E-02 
aroclor 1254 LOOE-01 3.28E-02 
aroclor 1260 LOOE-01 2.08E-02 
arsenic J.OOE-02 1.56E+OO 
benzo(a)anthracene 1.50E-Ol 2.43E-OI 
benz a( a )pyrene UOE-01 3.39E-OI 
benzo(b )fluoranthene UOE-01 3.91E-Ol 
benzo(k)fluoranthene UOE-01 3.06E-Ol 
bis(2-ethylhexyl)phthalate I.OOE-01 2.58E-OI 
chrysene UOE-01 2.86E-01 
dibenzo( a, h )anthracene 1.50E-Ol 1.36E-Ol 
fluoranthene I.OOE-01 2.66E-Ol 
in dena( 1,2,3-cd)pyrene I.OOE-01 3.33E-01 

Boeing C-6, Parcel A 

5800 cmuday 
1 mglcm2 

csv 
I.OE-06 kg/mg 

250 d/year 
I year 
I year 

70 kg 
25550 day 

365 day 
(see Table 5-1) 

Coml"'_und 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

All~ {l!nitless)_ Concentration (mg/kg) 

UOE-0 I 
I.OOE-01 
I.OOE-01 
JOOE-01 
1.50E-OI 
UOE-0 I 
I.OOE-01 
I.OOE-01 
I.OOE-01 

2.05E-OI 
2.81E-03 
2.57E-03 
2.47E-03 
2.03E-OI 
3.12E-01 
2.69E-03 
2.63E-03 
2.34E-03 

~------1 

06 March 1998 
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Table B-3 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Dermal Contact with Soils 1-----------·--------~-----l 

_ ____1-Jon-CaJ~inog(:IJic__Q!Icllllllion __ 
---- ··- ------- ---------- --- -

CaJcinogenic C.:a.lculation __ 

C:.olllp(). und __ .-.-.. --. --. _ -r-·(·ITI· g/k .. g.-d ... )._ .(mg/k.·g-d·_·)···'---. -1. {u·_·nitle_.ss.)~. 
r 

[
/Compound ____ _ 
I, 1-dichlonletheiJe_ 

CD! CSF ILCR 

L.l_-.cliciJI()roeth_c:lle ________ ..1cQ8E-jO ____ N_;\ _____ NA __ 

I
I ,£,.4-trim. e_. tbyl. b(:nzen .. e _____ . 
1,3,5:trimejhylbenz~ne . 
aroclor 1248 I . -- -·-· - -·----
aroclor 1254 

-- - - -- --

ar<lclor_l260 ____________ _ 

1,2_,4-trirne!h_yj!}~l)zene_. __ _ 310E-IO __ NA _______ NA_ __ 

~;~~~>!""=~ ---- _ ~~irt:f ;:t= ~~~ Ntm::!l 
ar~e_ni.l: _______ -· _)l_910:DL 150!':±.00 ____ 5 62E-~01 
benz()(:i)af1\llr~!:n~ _______ ~').6!0..:01_ 11_5_10:+{)0_ _)AQE:08 
ben;z()(:i}p}'rene ----·--- _1j2f.'-08 II5E+OI _ . _ 4.74E-07 

~~~:;~~~~~~:~~~~=~==~- ~0~~~~ . -=-:_:~~~-==- J1It~~ I 
bis{2-ethy1~Dphthalate __ --~O')E_-OL §4()!:_:-03 ___ I 76E-IQ1 
chfiTene 3 48E-08 I 15E-O I 4 OOE-09 
~ib_c:n~()(a,h~t_hr:J(;ene __ ~ _l65E-QS-~ _4_IOE+OO_-=~-~~ 6]SE-0~ 1 tluoranthene 2 16E-08 'NA NA I 

~na~~:~~~~d)~y~n:_= -= ~ _=-E~t:_:-1 N~l5E~~ ~== ~~~~E:~j 
n:Qu\Yibenze_l!e_ _ V8E-IQ__ Nf\_ _ _ NA __ _ 
l):pJOpyi!Jenz(:ne_ __ _ _____ 2_08E-IO_ NA _ _ __ jN.f\ 
p_-cy_JTI!:ne_ _ _ ___ _ __ __] OOE:IO _ NA 
!ilie_nanthrene____ ___ _]_47E-Q8_ t" ___ _ 
pyr(:n.e_______ _ ___ _ _3 79E-Q8 _ NA 
letrilchloroethene ____ _ _ __]J 8E:.I_O_ 5 10!0-.02 __ 
trichloroethen_e ___________ 2_1_3E-I_Q_ _150E-02 

P:Cymene_ ---··--· 
p!Jenanthre!lL ___ ____ .. -~ 
pyr_c:_ne ______ .. --- ---
tetrac_bl()rof!\b!:l)e _________ -· 
~trichiOrQ(!tht:n.t:__ -------1 
Xj'lel)eS_ _ ______ -·---··- xyl_t:r~es ____ _ 

_LI_IE-1 I_ 

1-----------

3.20E-12 

1.9~~~-o=tN-=-=~=- --~~A:~~ ~-

=:_-~- - - _---: - - -
11,-CR~umiJ!ation =__ __ _ 8~2E:Cl1 

Boeing C-6, Parcel A 
06 March 1998 
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Table B-4 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Inhalation of Particulates and Volatiles 

Intake Equation CS_X ( 1/YF _+ 1/PEf) XE XEllX ET_XIR 
BWXAT 

IR 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
ET 
cs 
VF 
PEF 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure tim outdoors 
Concentration of chemicals in soil 
Volatilization Factor 
Particulate Emission Factor 

Chemi~al Con~entrations 

Compou11d ________ _ Vf_{m3/kg) _l'£f_(m3fl<g)_ Cs Lrt1g_fkg) ___ 

I, 1-dichloroethene 2.07E+OJ NA 2.57E-03 
I ,2,4-trimethylbenzene 1.79E+03 NA 3.82E-03 
I ,3,5-trimethylbenzene 8.99E+02 NA 2.96E-03 
aroclor 1248 NA 4.77E+09 3.69E-02 
aroclor 1254 NA 4.77E+09 3.28E-02 
aroclor 1260 NA 4.77E+09 2.08E-02 
arsenic NA 4.77E+09 1.56E+OO 
benzo(a)anthracene NA 4.77E+09 2.43E-O I 
benzo( a )pyrene NA 4.77E+09 3.39E-OI 
benzo(b )tluoranthene NA 4.77E+09 3.91E-OI 
benzo(k)tluoranthene NA 4.77E+09 3.06E-OI 
bi s(2 -ethyl hexyl )phthalate NA 4.77E+09 2.58E-OI 
chrysene NA 4.77E+09 2.86E-01 
dibenzo(a,h)anthracene NA 4.77E+09 1.36E-OI 
tluoranthene NA 4.77E+09 2.66E-01 
indeno( I ,2,3-cd)pyrene NA 4.77E+09 3.33E-Ol 

Boeing C-6, Parcel A 

2.5 mJ!h 
250 days/year 

I year 
I year 

70 kg 
25550 days 

365 days 
8 hid 

(see Table 5-I) 
(see Table 5-4) 
(see Section 5 3.1.2) 

_foml'()IJJld ________ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

VF(Ill3/kg)_P_!:_fJI11_31k_g) C_s_(mglkg)__ 

NA 4.77E+09 2.05E-01 
1.26E+03 NA 2.81E-03 
7.29E+02 NA 2.57E-03 
2.94E+03 NA 2.47E-03 

NA 4.77E+09 2.03E-OI 
NA 4 77E+09 3.12E-OI 

3.02E+02 NA 2.69E-03 
2.72E+02 NA 2.63E-03 
8.50E+02 NA 2.34E-03 

06 March 1998 
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Table B-4 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Inhalation of Particulates and Volatiles 

_ Non-C:arcinogenic Calculation __ 
COl RID HQ 

Compound (mg/l<g-d)_ _(mg/kg-d)__ _ftJrlitless)_ 
~I, 1-dichloroethene 2.43E-05 9.00E-03 2. 70E-03 l I ,2,4-tri~ethylbenze~~ _ ---------- -{!_~f:-07_== ~2.QOf':~03=_- 2~Q9I-Oi 

l !;~~~t-~i~~t~ylbe_nzene _ ____ _ -+~i~~i _ _ ~:~~~~~;-- _ tf~t~~ 
--- ----- ------- --.----- - ~---- --- -- ~ ~~-----··---- ----- -aroclor 1254 _ ___ _ ____ ).341_:_-_H __ 7.0QE-05_ _!.2~E-08_ 

aroclor 1260 8.53E-13 7.00E-05 1.22E-08 ---- --
------~ --------··---·---- - ------ -~---

ar~enic __ . _ _ ___________ 6.391:_-!_1 _1_QQ~01__ ~-!3E~Ol_ 
benzo(a)alltll!<JCell_e___ ______ 9~9(>1_::!2 _4:QOE-02 __1_.49E-IQ 
benzo(a)pyrene _________ . ______ U_9f':.:!J 4.Q_Qg_-Q_2_ 3.47~!0 
benz()(b)tluo_rantht:ne .. _ _ ___ j.60E:.LL_ _ 4.Q_QI~-O£ ___ _ 
~enzo(k)tluC)ranthef1e ____ ··---- _j.JJ_g_-11 1,00E-02 __ _ 
bi~(2-_t!thylhex_yl))"Jhthalate _1.06E: !I_ 2.QQE_-Q2_ _ ___ _ 
c_hryse11e _________________ I.L7_IH_I_ 4.QQE_-()7 _ _1.9_3_~10 
dibt:nzo(~t,_h)an!hr<Jcene__ ____ .- _ 5.57E-12 _ 1_.00E:0_2 ___ I.3_2~JQ_ 
_tluonmtht:ne_ __ ···- _ _l.()2E-Il <l.OOE-QL_ 
indeno{I,2,J-cd)py_r__ene___ . ___ . J.36f::LL___ 4,00E-02 ___ l-411:-I()_ 
naphthalene _ ____ _ _ 8.40~1_2 __ 4.00E-02_ 
n-butylbenzene ___ ____ 2._9QE_-()) ___ ljiE_-_Q6 

!n-propylbenzene (>,9QE-0_7__ .1-2QI:-_OI___ __ 1J8E::Q6_ 
JP-CY_lllelle_ _ __ _ _ _ _ __ _ _L~4E-07 __ Jj)OE_-()J_ 
ph_eJ1ant_hf-ene__ _ 8.32E-1~ __ 3.0()E-Q!_ __ 2. 77E_-_I_I 
pyre[Je 
tetrachlorocthene 
trichloroethene 
xylenes _ 

1.28E-Il 3.00E-OI -------- ---
1.74E-06 I.OOE-0 I ____ 3_________ -----------
1.89E-06 7.35E-03 

- -- -- _ _1]()1:-.0_7 __ 2_.QQ~dli_ 

---------+------f-----f 

HQ_SUIJIJ11atioll::= ____ __ _l_.l~Q~ 

C::oJ11pound__ 
Ll ~dic_hloroe_the[Je 
I ,M.-!rimethyjbenzene 
I ,3,5-y-imet!Jylb~llzene __ 
aroclor 1248 
aroclor 1254 

Car~inog~nic Calculation - I 
COl I CSF ! ILCR I 

(mg/kg-d) __ (mg/kg-d)-1 ~ (unitless) j' 
3.47E-07 NA NA 

_5.97E-09 -- r-JA - N~ -- II 

9.21E-09 NA INA 
-2.I6E=I4_ __ 7.7og+o§ 

1 
__ J.6(>~-i3j 

L92E-14 7.70E+OO l 1.48E-13, 
-l.22E-I4- -7:'7oE+o() 1 9:38E-I4 1 

~:~1:::;~;·' ~-- ftl~~j!~±N~tl-ll~:m· 
benzo{b}tluoranthene 2.29E-13 I 3.90E-01 I 8.93E-14 

arofi<>Ul§O 

be~~~c10til!Q~~the_ne_=:-=-:_ ___ _I ~i9r:-l-3 -~§or:-o 1 _ j ~6:99E-14 
bis(2:_e_thyjh~yl)p~!ll<Jlate______ 1.5 1_1:_-13 Jl.40E-03 ___ __I _1.27E-15 I 

~~~~:~1a,h}a~th~~e~~--~- --- ;:~~~=:-! ~= }fgt~~~ _-- _--(_J~~l~: ;_j 
tluoranthene 1.56E-13 NA INA j 
:~~~~~:~~~-<:cJ)pyrene : :~~~~: ~ N~ 90E-O I __ Nl'60E-I 4 j 

~~:~~~~~~~~~~- ~:~~t~~ ~~-- ~~~ -- I 
p-cymene 2.35E-09 NA )NA 
phe_~ll~thf"~ne_-:________ _ ____ :J~I9E-:)) NA- )NA--
p_yr_ene_______ ___ L83E-j3 __ NA 
tetrachloroethene 2.49E-08 2.1 OE-02 - -----·----- ------------ -- ----

trichloroethene 2. 71 E-08 l.OOE-02 - ----- --- --- - --- --- ----

,,,~,·-~~~ ~~~-- '_':09~-[ 

ILCR Summation_= 

NA 
5.22E-l 0 

-=1 -l-71 ~IO 
--jN'A - -

,-- --

_j __ --
I 

_j __ 

8.IE-IO 

Boeing C-6, Parcel A 
06 March 1998 



Boeing C-6, Parcel A 

Table B-5 
Summary of Potential Health Effects 
On-Site Construction Worker AOPC 2 

Exposure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

7.IE-03 
3.5E-03 
4.4E-03 

1.5E-02 

Receptor Incremental 
Lifetime Cancer Risk 

1.8E-09 
2.8E-07 
4.8E-07 

7.7E-07 

06 March I 998 
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Table 8-6 
Summary of Unit Risk Characterization 
On-Site Construction Worker AOPC 2 

Via Incidental Ingestion of Soils 

Intake Equation CS_X Ef_XEDlCCEXIR 
BWXAT 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

ChemicaL Concentrations 

Boeing C-6. Parcel A 

(:omJlOUnd __ 

I ,1-dichloroethene 
I ,2, 4-himethylbenzene 
I ,3,5-himethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k )fl uoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

(~!!~~f!!!at!Q!!_~-------

4.05E-03 
1.85E-02 
8.93E-03 
1.63E-02 
1.63E-02 
1.72E-02 

NA 
1.06E-01 
2.24E-OI 
2.28E-01 
2.05E-Ol 
1.03E-OI 
1.22E-OI 
8.54E-02 
1.18E-01 
2.12E-OI 

480 mg/day 
I.OE-06 kg/mg 

250 d/year 
I year 
I year 

70 kg 
25550 day 

365 day 
(see Table 5-1) 

C::"'llJl()und ____________ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
hichloroethene 
xylenes 

_ (once1_11!~ti_Q~ 

2.15E-OI 
6.18E-03 
5.78E-03 
6.45E-03 
1.42E-01 
1.28E-O I 
4.53E-03 
8.56E-03 
6.45E-03 

06 March 1998 
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aroclor 1254 
aroclor 1260 
arsenic 
be!IZ()fll)antl!rl!<:<:llt: __ _ 
~e_ll_zo(a)py!el)e __ _ 
benzo.(b) fluorl)nthelle. ___ _ 
benzo(k)f1u()rantl!ene ___ _ 
bis(£-ethylhexyl)pl!th_alaJe__ 
chrys~n_e ____ _ 
dibe_nzo(a,h}a_11thracene __ 
tluoranthene 

--- ---- -·-------·---·-

ill<lt:no( L~,J~s;d)pyr_ene -----+~ 
naphthalef!e ____ _ 

l
n-butylben_7:ene ___________ _ 
n-IJropyl~~nze,:ne_____ _ _ _ _ 
p-CYf!ll:ll.C: __ ··------ ___ . 
phellanthrt:rJ.t:_ _________ .. _ 
pyrene _________________ _ 
tetrach!o!9.t:_thene __ _ 
trichloroet!Jc:ne 
)(ylen~ 

Boeing C-6, Parcel A 

Table B-6 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
____ Via Incidental Ingestion of Soils 

-. ·.-. --. -·- -.-. - --.-- ---.. - ----.-.- -.-----1 ______ Carcinogc:nic Calculation _ __ 
CDI CSF ILCR 

<::_11mpou __ nd_______ _ {mg/kg-d) ___ (01-glkg-d)-.. I. ___ (unitl.e_ss). _
1 

Ll-cl[chl()roethenc: _ 2,7~~1 0_ NA_ _ _ ___ NA_ __ _ 
),2,_4-trimethyibenzene_ _ ___ _ _ 1.24E-09 __ NA NA _ _ 1 

~~~t;i~~tCyi!Jen~ene ___ . ___ -~~~~~~~- ·- ~\oE+QQ-=-:- _ ~-~ 42E-:09_1 
af{)clor_1~54 I.O~E-09__ 7.70E+OO 8 4~E-09 

orJ~6Q___ __ LJSE-09 7.70E+OO 8.89J:-09 
llfSe_11ic_ _________ --- N;\_ --- 1.50E+OO NA 
ben2:Q{a)arg_hrac_en_t:__ _ __ . ]j I E-.92. 1.15E+OO__ -+ 8. I8I;-Q9 
be_11_zo(a)pyrene___ ___ _j,50E-Q8 1.15E_2-0I_ -t-1.73):-07 
l>ef!zo{l:l}f1l!()ra_nt_hene__ 1.53~-08 1.15E+OO __ -+ 1.76E-08 
1Jen_7:o(_k)flu()ranthe_11e_ _ _ I)~E-0~ lJ 5E+QQ __ 1.58E-08 
bis{2-et!Jylhe_)(yDphthalate__ 6.9LE-09 804QE-OJ . ! s,&IE-11 
chrysene 8.19E-09 I.ISE-0 I f 9.41 E-1 0 
dfue~zo(a,h)anthrac~ne -5: 73E~09 4.1 OE+oo -i- 2.35E-08 
fl~~~~~h~ne ___ ---- -7.92E::-09 NA -- - /NA-
inden_Q(I,V-cd)pyre,:J1e t'!~E-08__ _I.l.')E+QO_ -i I,64E-Q8 
nl)p!Jthl)le~----- __ _L4_4E-08 __ NA INA 
J1-Q1Jiyll>enzene_____ 4J5I;:IO NA NA 
n_-(Jr()py!ben2:C!J1C ____ __ _ 3.88E:IO NA NA 
Jl:<:Y!ll_el]e___________________ 4.33E_:I_Q _ NA NA 
phef1a_llthref1C!______ ____ __ _9.~JJ:-09 NA NA 
pyr_ent;:___ __ ___ _ ___ lt52E:Q2 ___ .NA_ _____ NA 
telrl)c.flloroethene _____ _].O'!J:-10 __ ___:icl0!;:.9l ____ L55E-ll 
tric_hl~()et!Jc:ne ___________ __.'5_]4E-IO ___ LS0~-:92 8.62E-12 
xyle11~---------- 4)3E-IO NA NA 

ILCR_~ummllti<m ;,- ---_"_~_2.~~-071 

06 March 1998 
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Table B-7 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Dermal Contact with Soils 

Intake Equation CSX CEXEEXEDXAEX ABSXSA 
BWXAT 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-.carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

_c;o111pound __ 

I, 1-dichloroethene 
I ,2, 4-rrimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

_ ____ _A_B_5 _ _(~~itlc:s~)__ C:Oilcen!Tation(rnglkg)__ 

I.OOE-01 4.05E-03 
i.OOE-01 1.85E-02 
I.OOE-01 8.93E-03 
I.OOE-01 1.63E-02 
I.OOE-01 1.63E-02 
I.OOE-01 1.72E-02 
3.00E-02 NA 
1.50E-01 1.06E-OI 
1.50E-Ol 2.24E-Ol 
1.50E-O I 228E-Ol 
1.50E-OI 2.05E-OI 
I.OOE-01 1.03E-Ol 
1.50E-OI 1.22E-Ol 
1.50E-OI 8_54E-02 
I.OOE-01 1.18E-Ol 
I.OOE-01 2.12E-OI 

5800 cmuday 
I mglcmz 

csv 
i.OE-06 kglmg 

250 d/year 
I year 
I year 

70 kg 
25550 day 

365 day 
(see Table 5-1) 

C()I11P()Und __ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
te!Tachloroethene 
lrichloroethene 
xylenes 

__t\BS (u~i_!less)__~ncen!Ta_tion (mglkg) __ 

1.50E-O I 2.15E-OI 
I.OOE-01 6.18E-03 
I.OOE-01 5.78E-03 
JOOE-01 6.45E-03 
1.50E-Ol 1.42E-Ol 
1.50E-OI 1.28E-OI 
JOOE-01 453E-03 
IOOE-01 8.56E-03 
IOOE-01 6.45E-03 

06 March 1998 
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Table B-7 (cont.) 

Summary of Unit Risk Characterization 
On-Site Construction Worker AOPC 2 

Via Dermal Contact with Soils 
--------

~--- _ _ _ _ ____ _ _____ c0ron_~ciJ1.o~~c-~alc_ull1tio_~_Q__ _co! __ Carcinog~~~ Calculatiop __ 
1
L:cR.--

Ic()mpound _ _ _ ______ __ (f!lg_/l(g-c!L__I (ITlg_lkg~c!L_ (1Jnitless) ~()!ll)JD_llnd_ {mg/kg-d)__ (mglkg-d)• _ {unitless) 

l, 1-dichloro~t_hene___ __ 2.3QE-O~ __ 9,QQE'::Q:3_ 2J.~J:l:O§ l_,bli<;hlon;>et~~--- 3.28J:l:l_Q __ NA N_A ____ _ 

L2A:tri111~thylb_!!_n2:en(!_ ljl~E:OJ 5.00E_:_Ql___ __ _2JQE-07 1,2,4-trilllt:th_ylbenz~ne_____ L50E-09 _ N6_ ______ )'l_A __ _ 

1,~-trimethylbenzene 5.07E-08 S.OOE-01 LOIE-07 11_5-trimethylbenzene 7.24E-IO NA NA 

~roclo~124S - --- ------- 70Q~i)s -- aroci"Q_r_ti48 __ -------==-:-=- -jjzE:_--09 _l]OE+OO__ .. _!oiE-08) 

aroclori 254 _ _ _ _2,~~E_-Q8 ___ 7-'-001,::0~ aroclor_1254 1.32E-09 _7. 70E+OO __ . _ _ L02I,:-081 

argclor_I26Q_ _ ____ _ __ 9.761::::QL __ }cOOJ:l:Q~-- ar()_<:lor_l26Q _ ________ I J9E-09 7}0E+OO _ _ __ LQ7E.-O~ 

arsenic NA arsenic 1.50E+OO NA 

benzo(a)ant)lracene ____ _ ____ . _9c02E-_07 bt!f1Z(){liknthrat;ene ______ 1.29E-08 115E+OO _ j_148E:~08 

::~~~~:~~:~~~th~nt!_ --- _I cCJ1E_-Q6_ :~~;{~~y:~;~~t_hen~--- -- :=iJi~~}~=.j l~~~L-=-~~ : ~~:~~J 
~~s~~~~~~~r~~;~i,"~~laii =_ ~11~:~~~;:;;a~:J~~j~~l;t~- --~ -=-- ~J~~~~~--i_kj~~i===tUI~:~~ I 
~;;~.,h~"""' =::::__:_:: . 'll"""---- ~;:,;';:;;;;h~"'"""'"' ~==-= _: :~~-I ch'g,r~t~~ i--lllt~li 
f~~~~~~~,~~;-cc!)pyrt~ns____ _ _ JJ~~~~ ~~~~D~:<:ct)py;:e~~==-~=--=- --r ~~it~i= NT t5E+oo __ _ _ fNi9sg:Q& l 
naphthalent: _______________ UJ!::-06 nap_hjh~Jens __ ____ _ _. -~'6JI0-08 lliA ____ JNA _ 1 

~!~~0b~:~~~=~- : :~:~ +- ~~~~~~~~;~~e~~-~---=-== J~~~i: ~-~~~~=------- ·--::---j'~t ___ _ 
----- ------ ---- NA NA 

p-CY!llt:ne ______ _ 
phenanthref1e ______ _ 
[lyren..,e __ _ 
tt:trachl()r_o(!thef!e ________ _ 

_j~73E_:_Q8 __ lNA 
1.56E-08 NA 
------------- ---------

3.67!':-lQ ____ :uQ!:_~o_z __ 

NA 
- ------

pyrene ___ _ 
lt!tr~hl_oro_t!tht:!l~--- ___ _ 

trichloroethene 
--- ----·- ------------------ ~~~~f:J ~---/NFoE-02 

-~--t~-··-=r--.~1 
!LCRSummll_tion::_ __ _ ___ HJ0:-07 

trichloroethene 
----- -------

xyl(!n~---- _ .. xylenes 

-------1------- 1 

HQ~uJ11m~t!ion -==------- ~.~~-

Boeing C-6, Parcel A 06 March 1998 
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Table B-8 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Inhalation of Particulates and Volatiles 

lntPke Equation CSX(INF ±_1/PEF)X EF XEDXELXJR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
cs 
VF 
PEF 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure tim outdoors 
Concentration of chemicals in soil 
Volatilization Factor 
Particulate Emission Factor 

Chemical C!!n~entrRtions 

~ompound __ -··------ _y[_(m3/kg)_Pf::F(1113/kg) Cs_{_mg/kg) _ 

I, 1-dichloroethene 2.07E+OI NA 4.05E-03 

I ,2,4-trimethylbenzene 1.79E+03 NA 1.85E-02 

I ,3,5-trimethylbenzene 8.99E+02 NA 8.93E-03 

aroclor 1248 NA 4.77E+09 1.63E-02 

aroclor 1254 NA 4.77E+09 1.63E-02 

aroclor 1260 NA 4.77E+09 1.72E-02 

arsenic NA 4.77E+09 NA 

benzo( a )anthracene NA 4.77E+09 1.06E-01 

benzo( a )pyrene NA 4.77E+09 2.24E-OI 

benzo(b )fluoranthene NA 4.77E+09 2.28E-OI 

benzo(k)fluoranthene NA 4.77E+09 2.05E-OI 

bis(2 -ethy lhexyl )ph thai ate NA 4.77E+09 1.03E-OI 

chrysene NA 4.77E+09 1.22E-OI 

dibenzo(a,h)anthracene NA 4.77E+09 8.54E-02 

fluoranthene NA 4.77E+09 1.1 8E-O I 

indeno( I ,2,3-cd)pyrene NA 4.77E+09 2.12E-OI 

Boeing C -6, Parcel A 

2.5 m11h 
250 days/year 

I year 
I year 

70 kg 
25550 days 

365 days 
8 hid 

(see Table 5-1) 
(see Table 5-4) 
(see Section 5.3.1.2) 

(:ompound_ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

YfL1t13_ikgl_PEff•n3_/kgl.J;'_s_(_mg/kg) 

NA 4.77E+09 2.15E-OI 
1.26E+03 NA 6.18E-03 
7.29E+02 NA 5.78E-03 
2.94E+03 NA 6.45E-03 

NA 4.77E+09 1.42E-O I 
NA 4.77E+09 1.28E-OI 

3.02E+02 NA 4.53E-03 
2.72E+02 NA 8.56E-03 
8.50E+02 NA 6.45E-03 

06 March 1998 
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Table B-8 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Inhalation of Particulates and Volatiles 

Non-<:_arci!l()geni~ Ct~lculation ___ _ 
! CDI RID HQ 
iCom(lound _ (mg,lkg-<l)_ {mglkg-d}_ ___ (unjtless)~ 
1,1-dichlgroe(hen_!! _____ ~ ___ 18~E~05 ___ _ll.(){)I-03_ __ 4.I6R-().3 
1,2,4-trimethylbenzeiJ~-- _ _ _2.()~E-06 2.00~-03 I.OJ~-03_ 

1,3,5~trimethylb(!nzene__ _ ___ 1.9_'t~-06__ __l.{)()E-03_ 9.72E-O<L 
aroclor 1248 6.68E-13 7.00E-05 9.54E-09 

-- --·- - -------------···---- ------------- --------- --~---

aroclor 1254 6.68E-13 9.54E-09 
---------- -- ---~----

arocJ(Jr_l2(}() ___ -~-~~~ ---~-- _7,05E-ll_ l.OIE-0!! 
arsenic NA NA 

----- - ------------------------------------ -- ----

benzo(t~)anthracene____ _ 4.34E-12 4.00E~Ql_ ___ 1_.09E-IQ 
benzo(a)py_re_ne______ _').J8~-12 4.()()~-0L __ _l]OE-l() 
ben~9(~)fl~uoranthe11e_ ________ _9.35~-H- _ 4.0QB:Q~ __ ),J1E:!Q_ 
_be_n~(k)flu~ra_nthe_n_~--- _____ 8.4Q_~n _4.Q()~-Q2 ___ _UOE-10_ 
bi~(2-et_hylheJ(yl)phth<Jlate__ _ _4J2E-n__ -~.Q()g-01__ 2-l!g-JQ_ 
chrysene__ _________ _ _ 5.()()~_-17_ ____ 4.()Qg-02 ___ U~E-IQ 
dibenzo(a,h)aillh_ract:ne___ _150~~~~- 4.Q_OE-02 8.75I-11 
fluoranthe_11e__ _ _1,~-~~11___ __ 4,Q()E:~L _t)JE:-!1_ 
I inde11o( I ,2,3-c<J)pyrent: 8.62_E:IL_ 4.00E-02__ 2, l7E-I 0_ 

naphth<}len~--- !l~!ll_~-!2 _<f.QOE~02___ _2_]01:~ I 0 
11-lJIJIYlben~ne _____ ~~ -~ __ 9~§~_-()7 2.90E-()I___ 3.32E-Q§ 
n-propylb~~~n~---- _ _ _L~~:Q6 2,2_QE-OJ 5]5J~:()6 

p-cy'Ilene_____ _ 4.12]-Q]_ J,O()g-()1__ 4J2.E:-Q6 
phe_lla_llthre!!e__ _ _j.82E:::!L_ ~:3.()_()~01 L2_4E_-1_1_ 
pyrene ___________ ~~ 5.2JJH2 3.00E~QI_ ___ _U5E-II 
tetrachloroeth~lle_ _ _ ___ 2.93E-06 _I.QQE::QI _1.<)3~0? 

trichloroethene 6.16E-06 7.35E-03 8.39E-04 
--------------· --------------- --------- -------

xylenes________ 1.4<)f:-Q_§ 2.00~:QI_ 7.43E-06 

HQ_§IJm_m_llti()ll_=____ 7.1E-03 

_ __ ~Carcinogenic Calculation __ - j 
CDI CSF lLCR 

Comp<Jt!ll<l____ _ _ __ (111glkg-d) l(mg/kg-d)-1 _ _ I (unitless) J 

f}J~~~~~:~~:~~ze~~~~=-~- l~:~~:~~ --t~~-=--- -~~~--:__- I 
aroclor 1248 9.54E-15 7.70E+OO 7.35E-14 1 1,3,5-trimethyJ~t:ll~ene 2.78E-08 __ INA _ NA _ _ I 

::l:BI~ - ~- - -it~:~- ;-;:t~: ::-!-;~;~:: !
1

1

1 

arsenic NA 1.20E+OI iNA 

!Jt:DZ~(~)al!t_J;a~ene _ ----~--~-----~ 6.fii:14--=:__ _ 3.-90E:QI ___ _[ 2.42E--l4 
1 

!Jenzo(a)py_re_lle ________ · ____ l.]IE-J3 __ ].90E_-+:QQ _____ j_ 5.12f:-13 j 
bt:~g_o(b)f}l!Qrll_nth~ne _ 1.34E-l3 3~90E_-QI ___ =H5.21E-14J 
bt:!1ZO(k)fluonl!11h_t:'le ---~--- _ !-2QE_-_Il__ 3.90E-Oj_ __ 4.681:_-14 
b~G-ethyih~_xyiJIJhlhalate ___ 6cOJE_:I4 ___ 8.40E-(U _____ 5.07E-1§ I 

!i;~;:;~::;~::~ = -r~i~ii N~::: ~ . 11~~~:~::1 11aph_!h_alene~------- _1.26~13 ___ NA _ _ _ NA ~~ j 

~:b~~J'l¥t,~~~~~- ~ --- ---- 1~~~~~: --- ~~ 1~~----- ' 
_p_QJJ)'_ __ - --- ~----- ----- ~~~--

p_-(;~lle __ ~ -------
phe_ml~nthrelle __ __ __ ~ 
pyrene ___ _ 
tetrachloroethene 

6.13E-09 
8.32E-14 
7.50E-14 

-----------~ 

4.19E-08 - ----------

trichloroetht:ne ____ -------==EB~{*: .~ _ 

·-- ----------

ILCR§ummati(Jn = 

NA 

I .8E-09 

~--, 

Boeing C-6, Parcel A 06 March 1998 



Boeing C-6, Parcel A 

Table B-9 
Summary of Potential Health Effects 

On-Site Commercial/Industrial Worker AOPC 1 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

6.4E-05 

6.4E-05 

Receptor Incremental 
Lifetime Cancer Risk 

1.2E-10 

1.2E-10 

06 March 1998 
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Table B-10 

Summary of Risk Quantitation 

On-Site CommerciaVIndustrial Worker AOPC I 

Via Inhalation of Indoor Air 

Intake Equation CSX EFXEDXETXIR 
BWXAT 

IR 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 

Exposure tim indoors 
Concentration of chemicals indoors (indoor+ outdoor) 

Chemical Concentrations 

Boeing C-6, Parcel A 

C:Qrnpound. -------~centration_(mg/tT1_3L_ 

1,1-dichloroethene 
1,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

1.64E-05 
2.80E-08 
5.58E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m.!h 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 hid 
(see Tables 5-6 and 5-7) 

~()111pmm_d ___ . 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ ____ C()ll~_lltr~!i()It_{I_rtg/~3) __ 

NA 
1.97E-08 
6.01E-08 
3.54E-09 

NA 
NA 

2.53E-07 
5.45E-07 
3.82E-08 

--, 
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I ---- -- -----------· 

[comJJ()UJ1cJ____ _ ____ _ 
II, 1-_dichl()r()ethene ___ _ 
I ,2,4-trimethylbenze_ne _ 
1,3,5-trLmethylb_e_n'Zene __ _ 
aroclor 1248 

trichloroethene 
- ----

xyl_t!n_es_ 

-- ---------·-~\-----+---

Boeing C-6, Parcel A 

Table B-10 (cont.) 
Summary of Risk Quantitation 

On-Site Commercial/Industrial Worker AOPC I 
Via Inhalation of Indoor Air 

CD! CSF ILCR 

0111PQL1_n<l_____ _ ___ _____ (mg/kg-d) __ (mg/kg-d)t __ (unitle~s) 

I ,_1_-dic_hJoroet~ne _________ __! 90E_-07 ___ ]'JA___ __ ___ NA 

1,2,4-t,-jm~thylb_enzene_ _ __ _1.25E-IO __ NA ____ t'A 

l.l.,i:tri!llt:fhylb_en'Ze_ne _ 6.47E-IO NA _ NA_ 

aroclor_l_l_4l!_ NA 7. 70E+OO NA 

ar()clorl254 NA 7.70E+OO NA 

aroclorJ1_(iO _ NA_ 7.7Q(O+OQ_ -lNA 

arsenic NA 1.20E+O I NA 

be_11Zo~}af1tll_racene_ _ NA _] 90E-OL _ 
1
NA _ 

_l->e_nz~py!ef1e__ _ __ NA__ ' 3.90E:_±QO _iNA ____ _ 

b_e.11ZQ{b_)f1llo@_nthene____ NA 3 20E-O I _ -rA 

ben_z()(l<lflll()l]lntiJene ___ Nf._ 3,20E-OI ,NA 

bjs.{2~!11Ylh~YDPhthJ!~l_e ____ I'I_A__ ___ _MOE:03 __ lNA~ --

1~}£-i~~;all=;~~~~ -~~--- ~~----=-- ·1i~i~~~ _ --j~~}-
ind. e_n._o(),2_.=_3_ :~d)pyrene__ NA. 3 90E-:QI_ ---JN-_A 
n:~p_ht)1alene_ NA NA __ Nt\ 
J1:but_ylb_tmzene __ _ 2.2_8_E:_-j0_ NA ___ NA 

n_:JJ!opyll>e_nze_ne __ 6. 97E-I 0 NA __ NA 

p_:_c_y_mene___ _ ____ __1.1 I 1.:: II NA _ __ INA __ 

phena11threne ___ _ ____ l'J_A _____ NA_ __ -- - t-A - -
:~i~~~:~~~:ne- ~---~=~=-~ ~I~~:~---:=~1~~:~;---- (~1~~:::-
~~~~~~ .• _ _- ·~~. _<4JFd~ N~_ ~-~~r~-,;J 

IL(:_I!_~um~~~ation = 

06 March 1998 



Boeing C-6, Parcel A 

Table B-11 

Summary of Potential Health Effects 

On-Site Commercial/Industrial Worker AOPC 2 

Receptor 

Exposure Pathway __________________ __:H=az,a,_,r_..d'--'Q"'_,_u_,_ot,..ie...,n"-'t:___ 

Inhalation of Indoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Incremental Lifetime Cancer Risk= 

8.7E-05 

8.7E-05 

Receptor Incremental 
Lifetime Cancer Risk 

1.7E-10 

1.7E-l 0 

06 March 1998 
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Table B-12 
Summary of Risk Quantitation 

On-Site CommerciaUindustrial Worker AOPC 2 
Via Inhalation of Indoor Air 

Intake Equation CS X Ef_X ED X ET_X IR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 

Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 

Exposure tim indoor 
Concentration of chemicals indoors (indoor+ outdoor) 

Chemical Con~entrations 

Boeing C -6, Parcel A 

~OJ11(lQUOd_ 

1,1-dichloroethene 

1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

__ C_ol_l_(:~_~ti<Jn {lllg/llill __ 

2.23E-05 
4.45E-08 
7.97E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m•/h 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 hid 
(see Tables 5-6 and 5-7) 

_<::_ornP-"ll~<l ____ . 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

-~-- ~oncen!rati<m_ {111g/m3j __ 

NA 
2.53E-08 
8.01E-08 
4.65E-09 

NA 
NA 

2.90E-07 
8.25E-07 
3.01E-08 

06 March 1998 
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Table B-12 (cont.) 
Summary of Risk Quantitation 

------ I 

On-Site CommerciaUindustrial Worker AOPC 2 
Via Inhalation oflndoor Air 

--- -----~- - ---------------------

1 -~----cD~!l_'!-C:~cill()~~~c_c_~al~uhltio~Q 
!comp2und____ _ _ _ _ ___ (mglkg:d}_ (mglkg-d) ___ (u11itless}_ 
1,1-dichloroethene 7 24E-07 9 OOE-03 8 OSE-05 ~ 1,2,4-trimethylbenzene _ _ _ ___ 1.4SE~~-- ~_()OE=<l3 _7 Z3SCl7 I, ,3,5-tnmethylbenzene _ 2 59E-09 2 OOE-03 _ _ 1.29E-06 
aroclor 1248 NA 7 OOE-05 NA 
aroclor 1254 
aroclor 1260 

--- ----- -----

I arsenic 
benzo(a)anthra_cene _ 
benzo( a )pyrene __ 
benzo(b )!! U()ranth_ene __ _ 
benz()(k )flll()rtliJthene ___ _ 
bis(2-ethylhexyl}phthalate __ 
chrysene__ ___ __ _ __ _ 

---- - -- --
NA 7.00E-05 
- ------------ -- ----------

NA 7 OOE-05 
---------- -- ----------

NA 3.00E-04 - - ---- - -
NA 4 OOE-02 

djbenzo( a,h )anth_racene __ ____ ]'lA ______ _ 
tluoranthene NA 

- - - -------- --
inden()( I ,2,}:_cd)l')'r~ne ________ t-!A _______ .. 4 0()£-()L_j_NA __ _ __ 
naphth11len_e____________ NA __j_QOE-02 NA_ _____ _ 

l
n:IJIJ!ylbenzene ______________ _8]2_1::1_0 _ 2. 90E-O I 
n-propylben:z:ene _ . . ___ _ .. _ __ _2~601:-09 __ 2 90E_:Q. 1 ____ , _ 
p:cymen_e___________ 1.5JE-l_O_ 
phe_n.11.nth_relll'____ NA -.~~~ ~· 

1 
.... 

pyrene ___________________ )\l_t\___ .. 
tetrachloroethene 9.42E-09 

f~~~~~~oe~e11e_ -~----~ _:·· ·~---~ ~{~~~~1~~---~=~~~~~~~JJ~~~~-~~ 

IIQ_Su_mmation-=--- _____ 8]~-.0? 

Boeing C-6, Parcel A 

·-
____ Carcinogenic ('alculation __ 

CDI CSF ILCR 
('o~p()un4 ______ . (mglkg-d) (mg/kg-d)-1 _ _ ___ (u_nitless) 
1,_1-<fi~hloroethene_____ 2.59E-07 _ l'JA NA 
1,2,4-trimethylbenzene 5.16E-IO NA NA 
I ),5-trimethylbenzene 9.25E-l 0 NA NA 

a.t:~c.lo __ ~J2·4·8 . - _ ~-~, 770E+OO_ NA 
aroclor 1_254_ 7 70E+OO NA 
aroclori260 7 70E+OO N_A 
arsenic 1 1.20E+Ol NA 
bef1ZO(~)ll_nthnlcene_ . . _ _ NA -~- - I ]90E-OC ___ NA. __ 
lJ(!_nzo(a. )pyrene __________ N_A ____ --~ _120~+()0 ___ NA __ 
lJ(!_~}IllJ()r!lnth~lle__ _________ Nt\ _______ L90E-OL ___ NA 
benzo(k)fluoranthene NA 3.90E-Ol NA 
IJ~(2::t:thylhexyl)phthalate_ ... --··· __ NA ____

1 
__ MOE-03 ____ N_A __ 

_c_hry_sene _ NA _____ _].90E_:_O~--- NL 
<Jibef1z()(a,h)!!_nthr;~(;eJ1l'_ ____ ---t:tlt\ ___ ---t_4jOE+OO ___ _ j NA . 
fluoranthene__ ____ _ NA _ jNA _______ j:tiA ___ _ 
indeno(l,2,3-cd)pyrene ___ _. _ NA__ _ _ ___ 

1 

.. 3 90E-Ol __ jNA __ _ 

E:~~~~:. __:_ ~-- ~-:- Nii:T:ti~~-=-= --~~~ 
p:(;Yt_nc:ne__ _ _ _ _____ _ 5 J9E-ll __ NA _ _ NA 
p_hc:rul_nthr~e_____ Nt\__ 1-JA_____ Nt\ __ _ 

[~E::~~~, f¥,~:::; J~: j~~:x 
l 

ILCR Summation= UE-10 

06 March 1998 



Boeing C-6, Parcel A 

Table B-13 
Summary of Potential Health Effects 

DTSC Commercial/Industrial Worker AOPC 1 

Receptor 
-=E:..::X:.~:P:..::O.:::su::.:rc::ec.-Pc..:a::.-t"'"h_..w::-a.._y __________________ _,H=azard Quotient 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Incremental Lifetime Cancer Risk= 

3.2E-05 
2.4E-05 
1.6E-03 
2.9E-03 

4.6E-03 

Receptor Incremental 
Lifetime Cancer Risk 

6.2E-11 
7.3E-11 
7.9E-07 
3.6E-06 

4.4E-06 

06 March 1998 
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Table B-14 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 

Via Incidental Ingestion of Soils 

Intake Equation CSXEFXEDX CFXIR 
BWXAT 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 

Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 

Concentration of chemicals in soil 

Chemical roncentrations 

Boeing C -6, Parcel A 

Compound_ 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 124 8 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrone 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

_______ <:;QilcenlfajiQ_n (mglkg)__ 

2.57E-03 
3.82E-03 
2.96E-03 
3.69E-02 
3.28E-02 
2.08E-02 
1.56E+OO 
2.43E-OI 
3.39E-OI 
3.91E-01 
3.06E-01 
2.58E-01 
2.86E-OI 
1.36E-01 
2.66E-OI 
3.33E-OI 

50 mglday 
IOE-06 kglmg 

125 d/year 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-1) 

_{::()mpou_lld __ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Co11c~ntration Jmglkg)_ _ 

2.05E-OI 
2.81E-03 
2.57E-03 
2.47E-03 
2.03E-OI 
3.12E-OI 
2.69E-03 
2.63E-03 
2.34E-03 

06 March 1998 
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Boeing C-6, Parcel A 

- - --- -- Table B-14 (cont.) --------·------ ---------·--

Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 

. Via Incidental Ingestion of Soils 

____ co(<m-Car)_i[l()~~c <:~~ation0H ] I I CD! ~~ilrjin-"~~Jc;;I~ula_tior=-~~ 

Compound ____ _ _ ________ {mglkg-d)_ 

1, l-dichl()roetlu:f]e _______ 6,~9E-I Q 

1,2_,1~trim<:tllylben~enc:____ 9.3~E-IO --~~ 

1,3,5-l_rillle!hyi!Je!J>:ene______ 7.2~~-!Q_- - --

aroclor_!~48 9Jl:J~()9_ 

aroclor J 254 _8jl~~09 

ar()Clor 12_6()_____ 5.Q9E-09 I ',vv~-v 
3 .82~--{)1___ - -- -

pyrene _____ ·----· 
tetrachloroethene 
trichl~~~~th~~- -----·---

~Yi~ris--==~=~--=]__Dll'.:!Q. 

J-IQJ>ummation = ... 

_ _____ (;om_potlll<l______ __ {lllglkg-dl _ _{rng/l<g:<J), __ {unitl~s)_ 

1,1_-diflli<Jroetl\ene________ 2.:!~!;:10 N_A______ NA_ 

l02,_4:1li_rnethy!benz~n_e_ __ 3.34E-10 __ N,A. ______ NA 

1,1_5~trim~hylb~>:e_lle_____ _ _2,59~10 - NA __ . NA 

aroclor_l~4_8 _______ __ 3_.£2E-09_ __ }}OE+O<l 248E_:o8 

aroclor 1254 2.87E-09 7.70E+OO 2.21E-08 
ar~cl~ri26o _____ ------ i.82'E:o9- -7.70E+oo i:4oE-o8 

~~"-~1£_---=:=._-==_:-~ _.l.J6Jo:-o7= =-L5~+oo __ - fo4E-o7 
!>~nz(){a)ll_nfh!acene ______ .2nf:~8_ IJ5f:+OQ___ __ 2MI0-08 

b_enz()@l.pyrt:n_c:________ 2,9_§E_-QL __ _!.l5E-+:OI __ 3.41~07 

!>.!'~~fl>)t}t!o!~th_e_ne_____ _ _3j~E_-O~ __ 1.15E+OO__ -L 3 9JE-08 

]lt:~J>:o.fl<}tlll()J'~_t_h~~e________ ~ 67E~8_ I.l~E_:i-_00 I_ 3 07E-08 

_b_. is{2:o:tllylh<:J<y·l·)J>ht]J_~I..t~- ___ 2~E-0_8_ _8 40~-03 _--J _] 89E_-1()-

<:llry~ene __________ 2 50E-O~ 1.15E-01 __ 2 87E-09 

dibenzo(a"h)".nthracene 1.19E-08 4 I OE+OO 4 87E-08 

r~:~dl~cd)pyr~~~- =- JJf~~r~~ -~~i~~;o~~~~J~1~~0~ 
~~:~:&~~~"~-----==--=_:- ::::i'l~~~~~- ~~ -=-~--=- -j~t-=~-
11-Prop_yllle~~--- __ li~ t =1~~~ ~ 

· ·--·---' L'7_3Ii~L NA ____ NA 

--- ~=r_l:j~~~-::J --H~~~}_ ~=.-:-_I=-1JoE_-ll 
_2.01~10_ 

-~--------
-------··------·---· ----------

----------------- ------

1 L.<::..R5illrnmafi~n ""._ _ ___ __ 7.9E-07 
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Intake Equation 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Table B-15 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Dermal Contact with Soils 

CS X CF XEF_X ED X AF X_ABS X SA 
BWXAT 

Surface area of exposed skin (50th percentile, hands only) 

Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

2020 cmJday 
1 mglcm2 

csv 
I.OE-06 kglmg 

125 d/year 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-l) 

Chemical Concentrations 

COn1P~l11ld __ -~~ {uniti~LC:Qn,en_tr~ti<>ll_{r_nglkgl __ c:<>rnp~n_d _____________ A[3~ {unitless) Concentration(mg/kg) 

Boeing C-6, Parcel A 

1,1-dichloroethene 
1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k )fl uoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

I.OOE-01 2.57E-03 
I.OOE-01 3.82E-03 
I.OOE-01 2.96E-03 
I.OOE-01 3.69E-02 
I.OOE-01 3.28E-02 
I.OOE-01 2.08E-02 
3.00E-02 1.56E+OO 
1.50E-Ol 2.43E-01 
I.SOE-01 3.39E-OI 
1.50E-Ol 3.91E-Ol 
I.SOE-01 3.06E-OI 
I.OOE-01 2.58E-Ol 
1.50E-Ol 2.86E-OI 
I.SOE-01 1.36E-Ol 
I.OOE-01 2.66E-OI 
I.OOE-01 3.33E-Ol 

naphthalene 1.50E-OI 2.05E-OI 

n-butylbenzene I.OOE-01 2.81E-03 

n-propylbenzene I.OOE-01 2.57E-03 

p-cyrnene I.OOE-01 2.47E-03 

phenanthrene I.SOE-01 2.03E-01 

pyrene I.SOE-01 3.12E-01 

tetrachloroethene I.OOE-01 2.69E-03 

trichloroethene I.OOE-01 2.63E-03 

xylenes I.OOE-01 2.34E-03 

06 March 1998 
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Boeing C -6. Parcel A 

Table B-15 (cont.) 
Summary of Risk Quantitation 

---- ------ ----~~~--, 

DTSC On-Site Commercial/Industrial Worker AOPC l 
~---=c----:--~-c-cc-:---:-:-~----'Via Dermal Contact with Soils 

_ -~--f.---- Non~C:~r£inogelli~ !=_alcula(io~_ __________ c;arcinogenic _(alc~l~tion _ 

aroclor 1254 

;;;:~f~ll6Q::_--:_-===- ________ f -~1~E-08 
benzo(a),.nthr~£~Cne ___ ~- ~ 

benz~)pyr~e __ ===4 
b~~~o(b )f1u<>r~then_e_ 
be~;(){l<)fliiOI~tl!ene_ 
his(2-ethylhexyl)phthal~t.c:___ 
ch!)'~en~ --· __________ _ 
dibenzo(a,h)anthracene ________ _ 
fil!Q_ra_l'!!h_e!!e _________ ~~ 

indeno(l)-}-cd)]1yr_e_n_~-J 

0-"Pllthal~"-- 3 
n_:!JutyJIJenzene -~ 2. 
(l-propyl~en~elle ___ ----------~-

~:~;~~:=thene ___ _____ _ J < • 

---- ~- ----+-------+---

IIQ Summation= 2.9E-03 

CDI CSF UR 
e--~~~-'Cc:"-ompound__ (mg!l<g-d) __ (mg/kg-d}t _____ (unitless) 
l,blichlor~tlteru:______ _ 9.07E-10 ____ NA ______ NA_ 
IJ.,_4-trimelh_yJb_tlnzl!f}e____ L3lli-09 __ NA____ NA_~ 

1,3j_-trimethy[benzell~ ________ ljJ4E_-()'l N_A_____ NA 
~rQclor_l2j~~~-------~- __ UOE-08 _ 7.70E+OO LOOE-07 
aroclor_l25_4 __ ~- __ 1.16E-08 ]70~-r()O 8.91J::-08 
ar<>clor 1260 _________ ]J4J:~Q9 __ '].70§+00 ____ 5 65J::::08 
arsenic L6~E-07 LSOE_+OO _2.48E-07 
bet1Z_<l(a)antlu~cene I .29E-07 I. 15E+OO _l c48J:::c07 
ben>;o(a)pyren~----- _ _L 79~-07_ __ U2J::+O I lQ6E-06 
benzo(bJfht()ranthef1c:_____ 2.07E-07 1.15E+OO ______ JlSJ:-07 
benzo(k)fluoranth~ne_____ _ _L62_E-07 _LJJSJ::+OO _____ 1.86E-07 

~~~-e~_:.Y_Lh_e_xY'_'_lP __ ht_~ate-:-_~~-~- -J~: ~~6~ _ -1 __ ~l~~~~L~~~ +-~~~~:6~) 
dtbenz()(ll,h~thrac~n.c:_ _____ VOE-08 ___ 4.10E+OO __ __ __2,95E-071 
fluoranthene 9.39E-08 INA \NA I 
f'll~n()(l,lJ:£CI)pyr~ne_ ___ __ I.I!!E:-01_ J15J::+()() __ ] _ _U5_J:::c07 

n~phth;dene I 09~-07~N_A_____ _ NA __ _ 
n-butylbenzene_ _ _ _______ 9_91E_-JO __ NA -~- __ r./A __ 
n-pr()py[IJ<lllzene _________ 907E-IO _ NA ______ NA __ _ 
p-£ymene___ _______ __ _8]2~-10 _ NA__ __ _ NA __ 
p_llc:nJI!Ithrene _I_ O?E:07 _ NA --~~-- N_A __ _ 
JlYrene I 65E-07 NA NA 
t~r~hl()[()<!_h~!le____ 9 491:::_10__ _5JQI:::c02_ ___ 484Ecll 
tri_<;ltJ()[()<!_~ne _____ _ _ n8£:_1Q ___ L_L50E-Q_2 __ j__L_39E-II 
xyl~11e~------- __________ [_~,26E-J() NA ______ INA 

L __ --:=~~~R_§_.;;,rnation=-__ 3.6E-06 
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Table B-16 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Inhalation of Indoor Air 

Intake Equation CiX EF X ED X EtXIR 
BWXAT 

IR 
EF 
EOn 
EOc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure tim indoor 
Concentration of chemicals indoors (indoor+ outdoor) 

Chemical Concentrations 

Boeing C-6, Parcel A 

(:_OJ11P<lllll<l _________ _ 

I, 1-dichloroethene 
I ,2, 4-trimethylbenzene 
I ,3, 5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

Concenrr~[i()_n_{mg/m_Jj __ 

1.64E-05 
2.80E-08 
5.58E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m•lh 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

4 hid 
(see Tables 5-6 and 5-7) 

ComQoun ... d,_ ______ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p·cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Concentration (1Tlg11Jl3j __ 

NA 
1.97E-08 
6.01E-08 
3.54E-09 

NA 
NA 

2.53E-07 
5.45E-07 
3.82E-08 

06 March 1998 
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Table B-16 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site CommerciaVIndustrial Worker AOPC I 
Via Inhalation oflndoor Air 

------------------------

~ _ ~-- _Noll~C:arcinogeni<;<;:al~lll[!tion ___ _ --~-~--~-------------- _______ <;:arcin_9geni~;_C,:ai<;L!l<!tion ___ _ 
CD! CSF !LCR 

c::_o_ITIP()l!llcl _____ ~-- ____ flllg_fl<g-dL_ (mglkg-clh_ __ (unitless) 
L!:dicf1loro~th(!ne _ 9.5@-08 NA ['lA 
1,2_,4-trilll(!~hylpellzene ______ __l.62E-10 NA NA 
1,3,5-trim_l!th)'lben~ne______ J~4~:10 NA___ NA 
aroclor 1248 NA 7.70E+OO NA --- ---- ---- -~---~------------------ -------- ------------- -
aroclor 1254 NA 7.70E+OO NA --------------------------------------------- - ----------

NA 

benzo(a)anthracene~------- N~~--~~- ~- ~----
llt!!l~@)pyrene ___ ~-- __ NA 
~en_!()(b)tluoranthene ~-~ ----~---- NA 
benzo(k}tluoranthene ~ NA 
bis(2_-ethyll!e)(yl)phthall)te ___ ~ NA 

chrysene __ ~- ~ ~ ~-~--~---·~ NA 
dibenzo(a,h)a(1thracen~----- __ l>jA ~~ __ 
tluoranthene ~ ~ --~---~~ 
indeno( I ))_:cd)pyrene _____ NA__ ___ _ 4 OQI'>QL_ NA~- ~--

~SE:;:-~ -4~~r~ t~l-l~{-~: 
b_i!i(B!hylf1e)(yl)phthalatt:____ NA ___ .. ~ _J 84ClE:Q3 :__ __ J NA __ _ 

<:IJ!y~~e_________ _ __ r-JA _ __ --~- 3.9()E:02_ __ N;\ ___ _ 

Wi~;a~~~~~~all~ra~~e~-= ~~-~~~ ~~=--~~ -~~~. N110~~0~= ~-- ~1-=- _ 
in_<le_n_<l(LV-~)pyrent:_ _____ NA ___ -~ _ _3_,2010:_D_[ _____ NA ____ _ 

napht~!ene _____ ~ __ __ -~ __ _ ]'lA ________ ~QQg-Q~_ NA __ _ ll<l[lhthalene f\IA ______ t-/;\ _ ~ N_~---
n-butylbenzen_(!_______ 3.20E-10 2.90E-Ol_+---"-'-'"' n:!Jtltylbt!nzene_ _1. 14E-IO NA 

,n-propylbenzt:nt: _______ _ n~pn)[JY!!Jt!J1~e_lle________ J49E-1 0 NA 
~ _ --~2,05E:ll NA t:JA 

------+NA NA NA 

- :;:;~[:: N~::~:~~= ~{1rml 
222E-10 NA NA 1 

L __ --

JJQ~II_mm_llli<lll = 3.2E-05, ILCR Summation= 6.2E-ll 
-----------------------------------------------

Boeing C-6, Parcel A 06 March 1998 
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Intake Equation 

JR Inhalation rate of gases (RAGS, 1989) 
EF Exposure fi-equency 
EDn Exposure duralion for non·carcinogens 
EDc Exposure duration for carcinogens 
BW Body weight 
ATe Average time for carcinogens (lifetime) 

Table B-17 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Inhalation of Outdoor Air 

{Ci+(Cs.X IIPEFlLX Ef X EDXELXJR 
BWXAT 

0.83 mllh 
12 5 days/year 
25 year 
25 year 
70 kg 

ATn Average time for non-carcinogens (EOn x 365) 
25550 days 
9125 days 

4 hid 
(see Table 5-6) 

ET Exposure tim outdoor 
Ci Concentration of volatiles in ambient air 

PEF Particulate Emission Factor (see Table below) (see Section 5.3.1.2) 

Cltemi~al Con~entralions 
Soil PEF Volatile Soil Volatile 

Comp_ouml _____ r<>_nc_frnJifkg}__iJl13_!kgL_<;onc~n_tration (mglm3) _<;QrnP_Ou~<l_ ____ i;o_n_<:_{mg/k __ P!'F ___ Concentr:ltio~ { mglm3) 

1,1-dichloroethene 2.57E-03 NA 
1,2,4-trimethylbenzene 3.82E-03 NA 
1,3,5-trimethylbenzene 2.96E-03 NA 
aroclor 1248 3.69E-02 
aroclor 1254 3.28E-02 
aroclor 1260 2.08E-02 
arsenic 1.56E+OO 
benzo( a )anthracene 2.43E-OJ 
benzo(a)pyrene 3.39E-01 
benzo(b )fluoranthene 3.91E-OJ 
benzo(k)fluoranthene 3.06E-OI 
bis(2-ethylhexyl)phtha 2.58E-OJ 
chrysene 2.86E-OJ 
dibenzo(a,h)anthracene 1.36E-OJ 
fluoranthene 2.66E-OJ 
indeno( 1,2,3-cd)pyrene 3.33E-OJ 

Boeing C -6, Parcel A 

1.24E-05 
2.38E-08 
4.37E-08 

4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 
4.77E+09 NA 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

2.05E-OJ 4.77E+09 NA 
2.81 E-03 NA 1.43E-08 
2.57E-03 NA 4.48E-08 
2.47E-03 NA 2.6JE-09 
2.03E-OJ 4.77E+09 NA 
3.12E-OI 4.77E+09 NA 
2.69E-03 NA 1.70E-07 
2.63E-03 NA 
2.34E-03 NA 

4.46E-07 
2.79E-08 

06 March 1998 



ttl 
0 
m 
0 
en 
6 
0 
en 
OQ 
en 
en 
N 

------::::--:--:---c::-c;-::-c-- ------ ~-- ~ - ~ ~ 

Table B-17 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site CommerciaVIndustrial Worker AOPC 1 
Via Inhalation of Outdoor Air 

_ _ ___ _ _ __ __ _]'lon:<::_arcin()ge_nic Qllculaji()n __ 
CDI RID HQ 

----~ 

aroclor 1260 - " . . -

-~---~~---~--!---''-""------"-"--+---"-"='-=----+ 

P:CYrnene______ _ ___ _ _ __ 4~4EO-!Q 
phenanthrene __ _ 
pyr<:!Je______________ lJlQE_:Q;!_ ~-- _3,J4(0-J L 
tetrachloroethene I.OOE-02 2. 76E-07 
------------- --- ----~----- ----------- -

trichloroethene 7.35E-03 9.86E-07 
--~~ -~---------. -· 

xylc:n~----~-~~-~ 4JJIO:_I() ___ _1,QQ~OI_ ____ 2]7E_:Q9 

--1---~--i~---- , ___ ----
--+- +-----------1~-·--

I!_Q Summati()J)_= __________ JAE-01_ 

Boeing C-6, Parcel A 

-·--
C<trcinogenicC~)Iculation __ _ 

CDI CSF ILCR 
C()J1lp_(lU1Jd_~----- {Jll~tlkg~dL_ {111glk_g~d)1 ___ {unitlessL 
LJ-dichl()roeth_~:_ne _________ ]J_')fo::()~_ NA NA 
1>2,4~trime!hylbenzene I 38E-IQ NA ________ N_A_ __ 
1,3,i:trim~thylbenzene ~- ____ 2.541':-lO__ NA________ _ NA 
aroclor 1248 4.48E-14 7.70E+OO 3.45E-13 
l1~()clo~12s4- -- - ~')91:~-'~-- _]7010+00 = _-_- ~=.io71:~ 13] 
arQ~r:JJ§()__ _ ___ ~ __ _ _ ___ JS3J::-14 _ ~ 7 70E+OO L9~J:: I Jj 
arsenic I. 90E-12 1.20E+O I 2.27E-11 

b~'!~o{a)anthracene _ _ _ -~~~=-- ~295~~13 -1-T<i<JE:fll::---ri5F-t3 
Q!Crg_o_{<l)p_ys<:ll!:__ _________ ~J2E-I] ___ 39()1':+00 _____ 1611::12_ 
benz(){ll}fluoranthef!e _______ 4 751::IL __ 

1
_}_')0E:O I_ _ ~ l.§SE-13 

ben~(){j()flu()raiJ!h~nec__ _ _ __ __ _3.72E: 13 j _3.90E-O!_ _____ I.~E_:l3_ 

Qis{Btllylhexy_l)p_bt_h<llate _______ 3J]f:~ I} __ j_R_40fo:Q} __ -~ ~ j _l_63E: 15 
<:h_rys~nc:_ _____________ 3A8E-13 _j_L90_E-02 _ 1 ~~ 136E:I41 

~~~~~3:~=:~:::-- -- df&=ti~~~~=__:i"~~ I 
n~phthl11<:_~-~ _________ J.421:-l3_

11

NA___ _ jNA __ ~ 
1 

f1-!Jutylb~!1Z~f1<:__ _________ _!!.30[0-!I__ 1-JA______ .NA_ ~ 
ll:Jlf_Qpj'lben~t!f1e_______ 2.60J::lQ __ l'lA ______ NA __ 
R-Cylfle!le _________ ~~ __ _ I.SIE-11 _ NA ______ jNA ______ J 

p_henaJ11hr~n<: ___________ _L47E:1]_ NA ~= =-~-=j~~--

2.07E-II 
2.59E-11 

NA 

II,CR Summ~ttion = -~-~~JlE_:lU 

06 March 1998 



Boeing C-6, Parcel A 

Table B-18 
Summary of Potential Health Effects 

DTSC Commercial/Industrial Worker AOPC 2 

Exposure Pathway 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Hazard Quotient-

Exposure Pathway 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

4.4E-05 
2.4E-05 
1.9E-04 
7.7E-04 

l.OE-03 

Receptor Incremental 
Lifetime Cancer Risk 

8.3E-11 
4.9E-Il 
3.7E-07 
2.1E-06 

2.5E-06 

06 March 1998 

BOE-CS-0058553 



ttl 
0 
m 
0 
en 
6 
0 
en 
OQ 
en 
en 

""' 

Table B-19 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Incidental Ingestion of Soils 

Intake Equation CS X EfX ED X CEXJI!. 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

BWXAT 

Compo~nd _____ Con~n_!rMi()Il_(lllllfl<g)_~ -~ 

Boeing C-6, Parcel A 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3, 5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-etltylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
tluoranthene 
indeno( I ,2,3-cd)pyrene 

4.05E-03 
1.85E-02 
8.93E-03 
1.63E-02 
1.63E-02 
1.72E-02 

1.06E-OI 
2.24E-OI 
2.28E-01 
2.05E-OI 
I.OJE-01 
1.22E-OI 
8.54E-02 
1.18E-OI 
2.12E-OI 

50 mg!day 
I.OE-06 kg/mg 

125 d/year 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-1) 

~~~~d~---------------

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ Con_c_entration~{J11g/kg)_ __ _ 

2.15E-OI 
6.18E-03 
5.78E-03 
6.45E-03 
1.42E-OI 
1.28E-OI 
4.53E-03 
8.56E-03 
6.45E-03 

06 March 1998 
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Boeing C-6, Parcel A 

Table B-19 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 

---------------·--··-----

~--------·-----V:...i!_lncidentallngestion of Soils .-- ______ .. ________ _ 
_____ .. _________ coion-Car~f{~c_Calc_ulati()f!UH _________ _ ____ CDI __ Carcifl(}g_~~i$ Calculatio~n __ lJR:-

C:Qrnl'(}lJ'!'L_____ _ ____ {_mg/l<g:dt_~glk__!l:d) __ (unitless) ----~QIJ!P()ullll_ ___ {mg/](g~~L__ rng/kg-d}-1 __ {unitless 
L!-~ifhl()J'()~thene __________ 9.91~-JO 9.00E-OJ_ r--I,!Qll-Q_7_ l,lcdi£.hlQ~oethen~___ _ _ __3._54_EJ() __ NA ________ ,NA ___ _ 
~1_-trimethylbenzene __ 4c53E-09 5.00~-Ql 9.05E-09 1,2,Hrimetllyl!Jt,J1ZeJ1e____ _ _____ 1.62"-()9 ___ N.-L _______ INA __ 
U~trif!!elllyl!Jen~e_ne _ _1,18E-09 5.0QI0-01 4.37E-09 1,3,5i_ri1nethylbenzene _________ 7~80E:IO__ N_f.__ _ _ :N.A ___ _ 
lii'OCI()r_l2_48 _ __).99~-Q9 ___ ?.00!0..:0? _ ____5.1QIO::Q5 ar()clor 11_48 _______________ 1-421':0.9_ 7.7_QE+QO ______ U0"-()8 
ar()Cl()r 1254 _______ r-129_~09__ 7.00E-05 5.70E:~~ aroclorj2__5_4___ __L12"-Q9 _7_}0E+_QQ___ . _LIOE_:Q8_ 
ar()cl{)J"_ll()O___ 4.2IE..:Q9____ 7.00E_:Q5__ 6.01~ lll'!lf!or.J260 ___ 1._5Q~:09 __ 7.70E+QO _____ __Ll§E-08 
arsenic___ .. NA 3.00~Qi__ N_A___ a_rs~ni_c ____________ N,.\ _______ UQ!'i-00 ____ N!\. __ _ 
b_en~o{a}~nthracene ___ 2.59E-08 4.00E:02 6.48E-07 benzofa)iiiJih_ra~"---- ___ --r--9_~E-09 _ L0~+0Q_ _ __ _ L06E-08 
!Jenzo(a)pyrene ~_:Q~-- -~,QQ"-:QL___!.J2~Q6 be~il}J:l1'!"11e__ ________ _L26E-QL_ 
benzo{b)f11Joranthene _ _5_._58_E-0~ __ tOOE-02 1.39E-06 !><:_n_?Q{\l)f1110ranthene _____ ! .99E-O!L__ 
be_n~l<)fluoranthene__ 5.01E-08 4.00E-02 1.25~Q() ben~}fluoranthene L?.2!0-08 I .. , 
bis{2_-_ethylhexill!'hthalll!e____ 2.52E-08 _ __l,QO_!':QL_~_l~l':Q~ bis{2_-et_h~llthilla_t_e___ 9.00E-09_ 
~ry_sene_ . _1_98E-08 4.00~:9_:L_f---7 .46E-Ol ch_ryse~e ~- __ LQ7E-08 __ _ 
<fibenzo(a,~)a~thracene ).Q9E-08 4.00E-02 _ 5.2_~ dibenz!lf~N3Jl!hracene 7_,4610~-
tl_uo!anl_hene 2.89E_:O~- _4.00~()L_ __ :U_2_10:Ql fl_lloranth.,J1e_______ L03E-08 -
in<k_n!l{I.J,~:.fd)pyr_ene 5.19E-08 4.00E-02 -H~ indeno{l,2,3-f<l}_pyrene U?I:'-()8_ 
nap_h_th_iilene 5.26E-08 4.00E-02 1.31 E-06 naphlh!llene L88E-08 
11--l>u_tyl!Jell~ene 1,~1_10~09 LOOE-01 1.51E-08 11:1Jutylbenzene 5 
~-p_ropylbenzene 1.41E-09 l,()OE-01 1.41E-08 n,prgpylbenzen_e __________ 5 

~~~~1;;ne . _l~~~~....l=:_=±~1~jf -~~~::~~~------ ~:~~~~~ --p~_ -=--- ==--~~~-=-~-
pyr"'l"______ _ 3.13E:!J~- 3.0Q_JO_:Q~__l_.()4_E.:Q() py~_e _____________ 1.12E-08 NA___ --iNA 
~trachloro__eth~e________ l.IIE-09 1,09E-02 l.IIE-01 ~trachl()r()~t.hene____ _ _3~6E:IO. __ 
trichlorg_etiJ<:Jle____________ 2.09E-09 ,_,ZJ5E-03 2.85E:07 trichloro__e_tlJ_e_n_e ___________ _ 
xylenes 1.58E-09 2.00E+OO 7.89E-IO xyl~~~ 

~--- ---------+-----

t:_ ____ .. ===~~~~t~- ~-1----

l!_Q_~umma_fi<ln = 1.9E-04 
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Intake Equation 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Table B-20 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Dermal Contact with Soils 

CS X__Cf_X_Ef_X EDXAElCABSX_SA_ 
BWXAT 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

2020 cmu'day 
I mg/cm2 

csv 
I.OE-06 kglmg 

125 dlyear 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-1) 

Chemical Concentrations 

_ Cotnp()_und _____ _ ___ A~ llltlitles~ Concentration (mg/kg) __ Q>m_p()lt_nd _________ ABS (unitlessL Concentration (mg/kg) __ 

Boeing C-6, Parcel A 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
J.OOE-02 
I.SOE-01 
I.SOE-01 
I.SOE-01 
I.SOE-01 
I.OOE-01 
I.SOE-01 
I.SOE-01 
I.OOE-01 
I.OOE-01 

4.05E-03 
1.85E-02 
8.93E-03 
1.63E-02 
1.63E-02 
1.72E-02 

NA 
1.06E-01 
2.24E-OI 
2.28E-OI 
2.05E-OI 
1.03E-OI 
1.22E-OI 
8.54E-02 
I.ISE-01 
2.12E-OI 

naphthalene 1.50E-OI 2.15E-OI 
n-butylbenzene I.OOE-01 6.18E-03 
n-propylbenzene I.OOE-01 5.78E-03 
p-cyrnene I.OOE-01 6.45E-03 
phenanthrene I.SOE-01 1.42E-OI 
pyrene I.SOE-01 1.28E-O I 
tetrachloroethene I.OOE-01 4.53E-03 
trichloroethene I.OOE-01 8.56E-03 
xylenes I.OOE-01 6.45E-03 
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Boeing C-6, Parcel A 

-~~---- -----------

--~----~~----+-~=~"-;"'' 

aroclor 1254 
aroclor 1260 
!l!!enic ___ _ 
benzQ(~)anthr~<OC!l~ ____ _ 
bt:nzo(a)pyrene _______ +-"-' 
benZQ(b )!]~()r'!_n~hen,.e'------+-=-.-.~.__-+-'"' 
benZQ(k)!lu_oranthef1e_ 
b_is(l~~l)phthal~te ___ --j__. 
chryse11e ____ ~~- _ ~ 
dibt:nz()(a,h)anlhr!lce_ne-__ ___ -+-
fl !:_torant~ene 
i_ndeno{!J)~pyr~ll•_~ 

naphtltale_n~----------+f--''-'-
!1-butylben~p,.e._ ______ --J---"'-'-
(1-propylbe_nz~~------
P~<OYm~_ne __________ ~ 

ph~anJh~!l~--------+-=~-
pyrene __________ -l--'"' 
tetrachl<>rQ<'~(le.__ _____ -+_ 
tri~hl~r<l~thene 
xyle!1e_s _6}]E:Q9 

Table B-20 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Dermal Contact with Soils 

---~Oill!'OUnd __ 
j,l_:di<;hi{)!Oetht:ne 

_!,~_1_:Lri~t!ty!~~~"-~-
U.~-trirnethylb"f1Ze_""-- _ 
lir<>~<>UliL ___ _ 
aroclor 1254 
- -------------------

aroclo! 1260 

!'~~·-- -------------
phenantfu-t:!l_C -~-------
p}'!en,..,e ____ _ 
lt:lr>1£hl<>roethene_ ____ ~ 
trichl{)r.Qt:~hent: _______ _ 

~YI<!Dt:S ·----~--
f 1--- .. -----1 1 

------1 

I~-

lfQJiumlll'!lion = 7. 7E-04 

~~- -~-----~------- -I 
---~---(_~c~!lQg~i£_ Calfy!~~!9!1___ _ ___ _ 

COl CSF UR 

lmg/kg~dJ~l(Ill&~ II<~~~~• _- -~J~~(un~it~•-~•1 L43J0c~ __ r-/A~-- _ ~ ___ NA ___ ~ 
6.53E-09 _ NA_ ~-- _ NA _ ~~-
]J51:c09 __ 1NA ________ Nf\ ____ _ 

443!'-08 
443E-08 

7.7Qlo+QO ___ ]__4 §7E-08 

_L50E,02 

---~--- -~--~+-------+ 

IL!;:R Jiumm~tion= _______ 2) I:-Q6 
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Intake Equation 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure tim indoor 

Table B-21 
Summary of Risk Quantitation 

DTSC On-Site Commercialllndustrial Worker AOPC 2 
Via Inhalation of Indoor Air 

Ci X EF X ED X ET_XIR 
BWXAT 

0.83 tmih 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

4 hid 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci Concentration of chemicals indoors (indoor + outdoor) (see Tables 5-6 and 5-7) 

Chemical Concentrations 

(:om pound Conce_ntr~tion (J11gii11J}_ ~QJJIJlO~nd__ _ ____________ C<l_n2~nrration (mg/J113) __ 

Boeing C-6, Parcel A 

I, 1-dichloroethene 
t ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fl uoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranlhene 
indeno( I ,2,3-cd)pyrene 

2.23E-05 
4.45E-08 
7.97E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

naphthalene NA 
n-butylbenzene 2.53E-08 
n-propylbenzene S.OIE-08 
p-cyrnene 4.65E-09 
phenanthrene NA 
pyrene NA 
tetrachloroethene 2.90E-07 
trichloroethene 8.25E-07 
xylenes J.OIE-08 

-- ---- --1 
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Table B-21 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation oflndoor Air 

-+-----N()Il:Cdlr~!loge(lic_C:,:ah:IJ!ation 1 
CDI RID HQ 

(:()mpound __ _______ __ _{_lllg/kg:dL __ {IT!glk~<IL_ _ (unjt[t:s~l 
1,1:dich!or()ethene _________ --~"62~-07 9.00E:O] __ ___!02E-Q5 
I,2,4:trif(lethj'l[)enzene____ _ _ _1~23HQ _ _ 2cQO_~QJ __ 3~6l!o:Ql 
1,3,5-trimethylbellzene __________ _j~9E-09 __ f-~Q@:03 ____ 6~£-l)7 

I :~~~f~~; ~1~~-=-:= --~=-- --:-_- -__ ~1------__ ~ ~t~~j~g~= ~~- --
arsenic _____ ~~---------- NA 3.00§:<l_4 __ NA_ ___ _ 
ben~(}(a}anthrl!cent) _____ NA 4QQE-QL__~A----1 
benzo_{l!)pyref1e __ ~ _ ~ ~---- :NA 4.00£:9L_ NA ___ I 
benzo(b)tluorllf11hc:De __________ N;\ ____ ___!(l(W_-QL_1-l_A __ _ 
ben2;(}(k)!lu()fa_n_thene__ _ ___ NA _____ ~OOE-0~--- ~N,,._A.___---1 
bis(~ethylbexy1)phthaliile __ ~~ l'IA 2.00E:9L_ [\lA_ _____ _ 
chrysene________ _ NA 4 OOE-02 N_A __ _ 
dibef12:o(a,h)a!l(!Jrl!<:ell_e ______ NA __ _'l,OOE-02 NA __ . 
flJJoranthene_ ___ __ NA _4QQ~-QL_~J\-----~ 
in_de_11_o{1,V-cd)pyr_t!(le____ 4.00E-9~- NA __ _ 
n_apj1thl)le(lt) _ _ _ ______ [\j__A 4.00~02 NA 
n-_butylb_enzeiJe_____ _ _ _ 4. I 1 E-10 2. 90E-O 1 l.42E-09 
n-propylllt)11_zc:rJt)__ __ _ ___ _l]OE-09 _ -~10E-O 1 __ 4§E-09 
p:cymene_____ 7.55E-l_1 __ f- tQOE-OL_f-7~~£:lQ_ 
ph(!!lllf11hre(le__ _______ I'JA 3 OOE-OI_+"N_,.A..__----j 
pyrene ___ ___ _ _ N~--- 3 OOE-02 N,_.,_.A __ --1 
tetrach1SJrOetht:ll_t!____ 4. 71 E-09 _ ~OE-OL__ __ 4]_l_!l-07 
trichl()f()t)thenc:___ _ __1l_4E:08 7.35E-Q3 _ __l,!!£E-O§ 
xylenes ____ __ _____ __ __ _4.88E:lQ__ 200E-01 2ME-09 

----1---------j---

+- -t 

l:!Q SUIJ!IllHiion= 4.4E-05 

_________ ~ -~ Carcinogc:nicCalculati(}n_ _______ _ 

f
~-- -~~-----~ -~-~-- ---------~ ~--~------

IJ:di<;hiQroe!hene_______ _129E-07JNA _______ NA ___ _ 

Compoun<!_______ _ __ (mg/kg-cl) _ (mg(kg-d)1 ~- _ (unitless) 
CDJ CSF ~ !LCR 

t~~R1~~~~::~~~~-~- --=~~~~1~~~~:~---\~~7~~+00--- - ~-1 --
:Jroclor_1 ~?4 7.70E+OO 
aroclor I2@_________ NA 7.70E_+QO __ _ jNA 
a_rsenic -----~- ___________ _ NA l.20E+OI ---f-lA __ 
benz(}{aJllnt_hrt~cc:n_e___ - - NA _3 90E-O L_ rA ---] 
benzo(a)wc:nl!______ NA 3.90E+QO NA_ __ 
[)c:n2:(}(b illlJ()fll_nt_henec ___ _ _ 1'1~-- _ __ _ 3,<)Q£:0 I~ 

1
NA ___ _ 

~~~~r~~~~~~~~~;~-a~~~----== ~~------ --H6~:6j- ---r~~----~ -! 
<:hJTic:n~-- -- --- - NA~==~i9oE_-Q_2 __ ~~]NA':=__j 
di~c:nzo_{a,h)anthrl!Cefle_____ Ni\___ ___ __iiOE+OO ___ jNA_ _ll 
tluonl_n!_hc:!le____ ___ NA ______ :Ni\ _________ N_A_ _ 
i!l<l_en_<l{L~l:!:cl)pyrene ________ N_A__ _ ___ 3.90I:':OI _ _ [\/i\ __ _ 
na_ll_ht_h_alc:!le_____ ['<A_____ _ ____ NA NA 
11-JnJ_ty1~c:!lzene_______ _1A7E-IO NA 
n:propylben2:enc:_____ _ _ _ 4 65E_: LO 
p~ym_c:n~_ 

P.ht!ll~nthrene __ ~~-
2 70E-Il_~------

pyre_ne ____ _ 
tetrachloroethene 

- - -- ----------~ ~ 

_tri(;bl!Jroethene 
xy1ene_s _________ ~--

----- ~ 
---- ,__ --------

_______ SJE-11 

--, 
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Intake Equation 

IR Inhalation rate of gases (RAGS, 1989) 
EF Exposure frequency 
EDn Exposure duration for non~carcinogens 
EDc Exposure duration for carcinogens 
BW Body weight 
ATe Average time for carcinogens (lifetime) 

Table B-22 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation of Outdoor Air 

{Ci_±(Cs X IIPEF)LX Ef_X_ED_X ET X IR 
BWXAT 

0.83 mllh 
12 5 days/year 
25 year 
25 year 
70 kg 

ATn Average time for non-carcinogens (EOn x 365) 
25550 days 

9125 days 
4 hid 

(see Table 5-6) 
ET Exposure tim outdoor 
Ci Concentration of chemicals outdoors 
PEF Particulate Emission Factor (see Section 5.3.1.2) 

Chemkal Concentrations 
Soil PEF Volatile Soil Volatile 

Compoll_ncl ______ LcQ~~(t~g/kg)_(m3/kgLConcentration (mglm3) ~ompound Cone (lflgfk__I'I::F ....... r'Qil<:~ntration (mglm3) 

1,1-dichloroethene 
1,2,4-trimethylbenzen 
1,3,5-trimethylbenzen 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic NA 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k )fl uoranthene 
bis(2-ethylhexyl)phtha 
chrysene 
dibenzo(a,h)anthracen 
fluoranthene 
indeno( 1,2,3-cd)pyren 

Boeing C-6, Parcel A 

4.05E-03 NA 1.24E-05 
I.85E-02 NA 2.38E-08 
8.93E-03 NA 4.37E-08 
1.63E-02 4.77E+09 NA 
1.63E-02 4.77E+09 NA 
1.72E-02 4.77E+09 NA 

4.77E+09 NA 
1.06E-OI 4.77E+09 NA 
2.24E-01 4.77E+09 NA 
2.28E-OI 4.77E+09 NA 
2.05E-OI 4.77E+09 NA 
1.03E-01 4.77E+09 NA 
1.22E-O I 4.77E+09 NA 
8.54E-02 4.77E+09 NA 
I.I8E-OI 4.77E+09 NA 
2.12E-01 4.77E+09 NA 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

2.15E-OI 4.77E+09 NA 
6.18E-03 NA 1.43E-08 
5. 78E-03 NA 4.48E-08 
6.45E-03 NA 2.61 E-09 
1.42E-OI 4.77E+09 NA 
1.28E-OI 4.77E+09 NA 
4.53E-03 NA I. 70E-07 
8.56E-03 NA 
6.45E-03 NA 

4.46E-07 
2.79E-08 
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----------------~----- ----------------------------
Table B-22 (cont.) 

Summary of Risk Quantitation 
DTSC On-Site Commercial/Industrial Worker AOPC 2 

Via Inhalation of Outdoor Air 

,--- __ ______ _ ____ <:~cir~oge_nis C::akllll!li()n ___ _ 
CD! CSF ILCR 

__________ __ -f----Non_:_C::(Ircinogenic Calculatiof1 __ 
CD! RID HQ 

C_()f11IJ()Uf1d___________ (mg!I<g:-_<JL__ (mglk_g~<lh ___ (uf1illess) 
l_,I::_dichlo_r()elhene__ _ _ 7I2E-08 NA___ NA ___ _ 

{::omp()l!nd ____ w_f11gll<g-d)__ (!l1g/l<g-_dl_ _(u11i_tle_~_ 
l,l-_dicllloroethene _______ -~_,Q_i'-'_-0] _ _ 9J)OE-03_ 2.2410-()?_ 

UA-trimethylbenzene____ 38?E-IQ_,__]OOJO:QL _j_,93E-07 16_4-trimt:!hYibenz~e_____ _ _USE- L() NA _ _ ___ N_A __ _ 

1,3~lmethylb~.fl_ze_ne __ 7.10E-10 2.00_10:()3 3.55E-07 l,l,i-_tr:imethylbef1~ne______ __ 2.54E-IO NA NA_. ___ _ 

~~l()f_H.~_8 _j_2~E:-14 __ __ ]}O~QO __ ___!53E-13 
aroc;_lor_l~54 ______ ___!2~E_:_l4 ___ nQEi-QO ____ I.53E:I3 

arocl()r_121!!___ _________ -~ 55E-11__c---l·OOJ:::Q5_ 7,~'-'_:.LQ_ 

aroclor 125-t ___________ 5.55E-14 7.00E-Q5 7.92E-IQ_ 
arocl()rj_2§Q___________ _ _2.091,':11 __ . 7}QE:tQO 1.61E-13 

arsenic NA 1.20E+Ol NA --------------- - . -------------

benzo(a)anthracene 1.29E-13 3.90E-Ol 1 5.02E-14 

,;~~"re"'- _ _mf,il _ ),2Qll•OO~ --r:Iii6EC]2 
!~~~~~5~~~~~i~~~-~~~~ --H~~~:~=-- --1~6~:6: _-__ -~ !i~{l~ 
b_is(~c:th.YL~x_yl)phth~a_tt:____ _L~:i_l:_:l_l_ __ 8_401:-03 ____ t _ _1_()5E_-15j 

ch~e_~------- ____ jA_8_E-_13__ _39Q!':QI ___ j __ 5 78E-15j 
di!J.t:rg<>_(!l,h}af1lf1ract:f1e ______ L()1E_:_ll __ 4J OE:f:Q()_ __ _H.SI:_-13_ 

aro~lorJ260_ _ ___ _ ____ f--~,8~E:J.1__ __L()0'-'_:()5_ 8.36E- LQ 
ar!;enic --~ li_A ______ ~'-'_-04 _ NA __ _ 

bergQ((I}(IIll_hracene__ 3.61 E-13 _ _1-'-00E-02 9.()7__g-12 

benzo(a}p__yre_n_e __ _ I--7Ji£10:1L ___ 4 oo"'-:-o2 !.9JIO:.LL 

IJ_en?:_o(b)f1u<Jra_n_tbene_ 7.7§JO:l3 ___ 4.00E::OL_ L2_4'-'_:-!1 
j)en~<J(~)Illloranthene __________ 6,27E-13 _ ___j,_QOf::-()_2 _ _j,l§I_I_ 
bis(2:ethylhe_xyl)phthall!te____ _ . ~ 50f::_:_ll__ _2,00E-02_ __Lm:-.u 
chryser1e _____________ 4l_:)E-I3__ __ --~()_0_10:()~-- _ _I.04_10:!l_ 

dibenZ()(ll,hlllf1!hracene _ 2.91E-13 4.QOE-02 __ _ ])§.I'-ll 
llu()r!lf1~h_elle_ _<t_.()j !O:JL_____j_,_Q()IO:_Q2 l.OQIO:H 

imlt:!IQ(!6l::~d)py_rent: 7.21E-13 4.()0E-02 180f::.:L! 

naphth_alene _ __ _____ ___ __1]_!!':_:_13 ___ ·t()QI0:02 _L~~.IO:ll 

tluoranthene 1.43E-13 NA ==:jNA 

~n<Jen_Q(_l,2,3-c<l)pyref1e 2 5~~-1 3 _]_2QE:-Ql I.OOE-13 
O!,liJhthale_~~e____ _ ](j_l__IO-_J_3 NA 

n~_Q!Jtyl~nz_e_ne______ . ___ _ ]_l~!0-1() __ __L2()_E::Oj __ 

f1·propyJbell_zene ______________ _7.28E-l 0 2. 9Q!':O I 
~l>u_tylj)e_n~n_e _VOE::JJ ___ f\l_J\_ 

l!:"JJr9JlYibenzene 2 6()10~ l 0 1'/~---- NA ____ _ 

IJ:Cyment:___ _____ 4.24~:11 __ 1_0()10-()1. _ p~yrll_e_f!e ______ -· __ _____U_l_"'_-ll_ __ f\IA _______ NA __ _ 

p_hen<liJih_r~e_____ 4.83E-13 3c0ClJ::._-O""l'---+--'-'-"-' 
pyrene 4.35E-13 J,QQE_--0._...2_+-_._ 

tetrachJoro_etilene 2.76E-09 _ _L_QOE-02 __1,76E-07 

pfl(!H(In__tllre__ne___ ____________ L]_3E-13 li_J\_ _______ NA 

pyre_ne 1.56E_~I 3 _________ NA ___ _ 

te_tracbL()f()e_t_he_ne __ 'L~IiE::l 0 _ 2J OE:02 ___ _L07_E-Il 

trichi0E9e_t_he_n_e_____ 7.24E:()J. 7.35E-03 9.8§E-07 trichloroethene .. ___________ 2j9_E-09__ J.OOE_~02 ______ 2_j9E-11 

xylene_s ____ 4.53E-10 2_,:2_71::_:_09 xylenes L62E-!0_ tit\_______ _ NA ___ _ 

--------+-----
f---- -----·--- ---1------ ·-----1--

··------ -- --+------ ----!----·----+---
-------1--

HQ_Summ_a!i1Jn_==___ ____ 2AE-05 ILC:RJlurnm_lltion =. 4.9E-II 
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Table B-23 
Summary of Potential Health Effects 
Off-Site Commercial/Industrial Worker 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk-

Receptor 
Hazard Quotient 

2.5E-05 

2.5E-05 

Receptor Incremental 
Lifetime Cancer Risk 

5.2E-11 

5.2E-11 

06 March 1998 
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I Table B-24 
Summary of Risk Quantitation 

Off-Site Commercial/Industrial Worker 
Via Inhalation of Outdoor Air 

Intake Equation CSXEEX EDX ET X IR 
BWXAT 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure time outdoors 
Concentration of chemicals indoors 

Chemical Concentrations 

1:ornpoll!ld_ ______ _ 

I, 1-dichloroethene 
1,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )tluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

Concentrl!li~~ (rnJlL~ 

6.57E-06 
7.04E-09 
2.01E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m•/h 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 hid 
(see Table 5-6) 

C:ompQ~~d---~-

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Boeing C-6, Parcel A 

Conc~Jrllli<l_n (mg/m3)__ 

NA 
8.90E-09 
2.54E-08 
1.54E-09 

NA 
NA 

1.36E-07 
1.66E-07 
UOE-08 

06 March 1998 
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Table B-24 (cont.) 
Summary of Risk Quantitation 

Off-Site Commercial/Industrial Worker 
Via Inhalation of Outdoor Air 

___ _ __ _ _____ __ _ _ ___ ]'i()n_-C<Jrcin_ogc:_nic_C::l!ICIJhlliQil __ _ 
CD! RID HQ 

_ (mglkg-d)_ ___ (_mgfl<g-d} _(lJnitless)_ 
___ LI3.§:07_ 9,Q()E-03 2)_]~0~ 

2.29E-10 

_ ___ _C:arcinogenic_Calculation _ 

CD! ~ CSF ~ ILCR 
c __ ()_mp().llf1Q_______ - --_--_+_(mglk ___ g:d_) __ - {ITlg_lk_g--d),l ___ _(ll_nitless}_ 
IJ-dichlon>_ethene________ _162E-08 NA _ NA 
1,2,4:\rimethylbenzene_ _ _ 8.17E-II INA 
I ,3,5-trimethylbenzene _ _ _ _ __ _ 
aroclor 1248 NA 7.70E+OO 

----- --------- ---------------- ----- ---------------

~- ~ ·------~-------

aroclor 1260 
---- ------

arsenic . -- ----------------

[Jen~o(a)anthracene ______ -+=-"---
benzo(a)pyren<'____ ______ _ ______ _ 
benzo(b)fluoranthene _ _ _ _ _ NA_ 

benz()(l<ltl!Jor_a_nthene _ _ _ __ NA 
bis(f_-_ethylh(!){yl)phthalate _ NA __ _ 
chry~e_ne ______________ _ 

dib~z()( a,h)anthracem:_ ______ _ 
fluoranthene 
in_<len_o(L:2_,_3_-_C<I}pyf<'_ne ___ _ 
11aph_thalene____ _ __ 

n~buty!benzen~-- _________ ~jl'l_~! 0::----+----c:~-::--'"-"--1-~=:-
n-propyi[J(!Il~e_lle______ __ --~~lE,._-_._1.._0_+--=c=---

p~cymene__ ________ __1_,()()~-()~1-+--==---"-"-

phenanthrene_________ 3.00~()I 

pyre11e_____ _ _ _ 3 OQ£::()2 NA 
tetrachloroethene I.OOE-02 4.42E-07 

:~~~l~;l;~~ ----- ~~- --1 ~7-;~~~~- -- ---1~1--
;;;:;-~ic ~~~--~::_- ==--===NA=--_ _:_ t20_E_+Qt ___ jl'J_A __ ~_ 
ben~a}_anth_rac_ene _______ NA_ _ __ 3 9QE-OI ____ -iNA ___ 

1 

b~nzQ(a_)py_r:enl:________ _ NA _ ~_2()E+_()O_ _ INA _· 

benzo(_b_}tluora_nt!Jl'_Jlt!. NA _ _ __ 3-!)_0E-0-1 ____ t.i_A __ -_-j 
benz()(k)tl!Jora_ntl!ene__ Ni\___ __ 3.90E-Ol NA 
b_iill-c:_-thyll!(!)(yl)p_hthalate NA_ _ -~_:_ t i40E-03 ___ NA_ -_ - • 

cll_ry~e!ll'__ _ NA __ ~ _ J 90E-02 NA ___ j 

!~i~::::::=---~1~~-I~F~':~ ~~- ~-
_ll!Pll_~--------- -- -- -----~-- - ------------ -- --I 
n_-_[J!Jty!!>~~e_ne_ I.OJE:JQ __ NA________ j\jA__ _ 

!l:Propyi[Je_nz(!lle_ __________ 2_25E-IO NA ___ __ NA_ __ _ 
IJ-cy_rnen_c:__ ____ _ _1,:7910-IL Nr\_____ NA ______ _ 
tJhenallthr_(!lle___ _ _ _ _ __ __ NA_ NA _ _ NA 

i~~!~~i~;~cthene______ N~ 58E-09-- N~-:-toE-OZ- _::--__- N~Jli-ll·· 
------ --- ------------ -----

trichloroethene____ _1.34~.::.07 1.93E-II trichloroethene 
----------------

~ xylenes _ __ _ _ 2.00E-0_1 ______ 2_]6_E-09 xy!~J1e~------- __ 

------------- -----------1------ -----1-------1-------i 

HQ_§u_11111111tion__=~---- ____ 2,~~~ ILCR Summation= 5.2E-ll 
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Boeing C-6, Parcel A 

Table B-25 
Summary of Potential Health Effects 

Off-Site RME Resident Adult 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

1.2£-06 

1.2£-06 

Receptor Incremental 
Lifetime Cancer Risk 

2.9£-12 

2.9£-12 

06 March 1998 
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Intake Equation 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure time 
Concentration of chemicals Outdoors 

Chemical Concentrations 

Table B-26 
Summary of Risk Quantitation 

Off-Site RME Resident Adult 
Via Inhalation of Outdoor Air 

CS X Ef_XEI2XELX IR 
BWXAT 

0.83 m•ih 
350 days/year 

30 year 
30 year 
70 kg 

25550 days 
10950 days 

24 h/d 
(see Table 5-6) 

<:;ompoun<I ______________ Conc"nlf~tioll_{rytgLnill __ Comi'QU_n<l ___ ~ _____ Concentration (rnglrn]L__ 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
tluoranthene 
indeno( I ,2,3-cd)pyrene 

Boeing C-6. Parcel A 

3.65E-08 
3.83E-Il 
l.IIE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

NA 
4.96E-11 
1.41E-IO 
8.57E-12 

NA 
NA 

7.61E-IO 
9.09E-10 
9.47E-Il 

06 March 1998 
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Table B-26 (cont.) 
Summary of Risk Quantitation 

Off-Site RME Resident Adult 
Via Inhalation of Outdoor Air 

___ ---+-----=-Non_:C:arcjn~g~ni(! Calf.lJ!.i!li()ll___ 
CD! RID HQ 

Comp()lJ_nd____ _ _ __ (lllglkg-.<JL_ (_ITiglkg-dL_lJllllitlessL 
1,1-dichloroe_thene__ _ __ 9.96E-09 9.00E-03 1_.LU!':96_ 
I ,2,4-trimethylbenzene -· I.OSE-11 ___ 2_,0<lli:O~-- _5..£3E.::02. 
I ,3,5:trimethyi!Jen;<;en_e _________ 3 Q3E-I_l__ 2 OOE_-Q3 __ f--_U I 1:.:98 
ar()clor 124~ ___________ 1'/!\ ______ 7.00E-05 NA 
aroclor 1254 _NA 7.00E-Q5_ci'!A __ _ 
l}r~lorJ.2§0____ _ _ __ 1'-/A ____ _lj)()l~-.Q.? __ NA __ _ 
arst!_ni<: __ ____ NA ______ ],.QQ_f.:.9i_t!A 
be'!2:(){aJal1thriJcene NA 4,QQ~().L__N .,,_A.___---1 
benzo(a)pyrene___ NA 4.00E-O~_ N_A __ 
be_nz_(l(IJ)tluoranthel1e __ ~-- f\IA 4.00E-02 __ NA_ ___ _ 
benz()(k}tluoranthene __ __ __ ]'.lA___ _ __ 4WI_:_:-()2_t!A __ 
bisG~thylht!_xyl)p_hthalatt:____ NA 2.00E-02 NA __ 
chryse11e ____ . NA 4.00E-0~_ !'I_A __ 
dibenzo(a,h)a_ntiJracene NA 4.QQ!':Q.~_ NA ___ _ 
tluora_nthene___ ______ NA 4.00E-02 l-!t\ __ _ 
Lnde'!{)(1,2J-cd)pyrt:nt:_____ NA 4.00E-02 N_A __ _ 
naphthale_ne__ _ ___ _ NA 4.00E-02 r-IA ___ _ 
n-butylb~n;<;t!_n~--------- __ ~~~-- _190E-OI 4.67E:JI_ 
n-propylbenzene _ 3.85E-IL_ _.2JQE.:Q_I ___ _lj3E-l()_ 
p-cymene _ _____ __ 2.34E-12 l.OOE-01 ~1J4E_:ll 

phe11anthr~ne NA --~,QOE-QL__rliA 
pyrene___ ____ _ ________ NA 3.0QE-02 __ ]'.lA __ _ 
tetrachloroethene _ _______ _ _2.Q8!'_:-_IQ ___ _1_,00f.:()2 ___ 2.Q8E-()~_ 
trichlor()~ther~e____ --~.4~1:':_10 ____ 7)_5E-03__~_l7E-O~ 
xylenes ___________ 2.5~1;:-I~I-~-~'QOE-01 1.29E-IO 

__ j- --=f==-i~--~ 
--------- -- ---T--- ---···-·-·--· 

HQ Su_IJllllll!i()ll_""___ _____ __ t2E~06 

.----- _____ <;arcinogeni~ (al<;ulation _____ ... 
CD! CSF ILCR 

(ompound_ _(lngll<g:dl_ _ (mg/kg-d):,___ (unitless)_ 
.Ll:dil:hl()roetllene_ _ _ __ __ ____ _ 4 :1710:02 _ NA ___ NA_~ 
1,~,4:tri1Tlethylbemo:en(!_ ____ ~ 4.48E-12 NA Nf\ 
l,J,~~trimet)lylbenzene _ _l]QE-U _ NA _ __ NA 
ilr()CI()!I248_____ NA__ _ _ ZJQE+OQ ____ NA ___ _ 
arQclor..l.li±_____ __ _ _ NA ___ _])QE+OQ __ ·j NA ___ _ 
aroclor_m_o__ f'.IJ\___ ___ 7 70E+OO ___ Ni\_ . 
arsenic NA 1.20E+O I NA ~t;n~-~~!hracene ]'.IA---~~~--~~3.90E-Ql-=~-- J'iA-- --
!Jenzo~)(lyr~ne Nt\ ____ 1 J~ 90.§:+-00 __ @. ____ _ 
ben~}flllo_rarJ!h.<!llt!__.__ _ NA ___ ~g_] _2()!::_01__ NA __ 
~em:o(I<Jtluori!nlhe_ne_~-----~- I'!A _____ __3_9QE-Ol ____ Nb_ 
bis(2-e.tllylhexyl)p_h!_hiJiill~__ _ __ NJ\ __ _ ____ .S 4QE.:_QJ NA 
~:)lry~'!e __________ ~ N_A__ _3_20E_:_02_ _ NA 
diben_?,(){'!,h}il'!lhrace_ne_____ NA ______ 4 IQI:+OQ 
tl_uoriJ!!I~'!~--------- NA f'li\ _____ _ 
~deno( I ,2J:~<J)pyrene _ 
lliJPhlhalene _____ .. -·· ____ _ 
Jl:]JIJ!ylbenze_ne_ _ __________ _ 
n-p!()PY!I>~nzell(!___ _______ _ 

phenanth~ene ____ ~ _ ___ __ NA 
p-CYJl!t:nt: _______ --~j.OOE-12 

pyre11e NA _ _ . . NA 
tetrachloroethene _______________ 8_20E: II ~~~:- 2 I OE-02_ -~-__ 1,87E-12 
trichloroet_hene____ _ _1.06E-1 0 __ l.OOE-02 _ _ _j,O§_E-12 

~~ .. ~~-=-]~~~~~~N~_ -=~{~~~ 
NA 
NA 

-------· --- --- - -

ILCI~ Sumllllltioll__=_ __ ~ 2.9E-12 

-l 
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Boeing C-6, Parcel A 

Table B-27 
Summary of Potential Health Effects 

Off-Site RME Resident Child 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

5.5E-06 

5.5E-06 

Receptor Incremental 
Lifetime Cancer Risk 

2.7E-12 

2.7E-12 

06 March 1998 
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Intake Equation 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure time 
Concentration of chemicals Outdoors 

Chemical Concentrations 

Table B-28 
Summary of Risk Quantitation 

Off-Site RME Resident Child 
Via Inhalation of Outdoor Air 

CS X EF X ED X ET X IR 
BWXAT 

0.83 tn.lih 
350 days/year 

6 year 
year 

15 kg 
25550 days 

2190 days 
24 hid 

(see Table 5-6) 

Compou~<L. C:oncentrati()ll(_!Tig/m~)_ Colll(l()IJnd __________ Concentratio_n (!Tig/m3)_ __ 

Boeing C-6, Parcel A 

1,1-dichloroethene 
1,2, 4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo(a)pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

3.65E-08 
3.83E-ll 
I.IIE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

naphthalene NA 
n-butylbenzene 4.96E-ll 
n-propylbenzene 1.41E-IO 
p-cyrnene 8.57E-12 
phenanthrene NA 
pyrene NA 
tetrachloroethene 7.61E-IO 
trichloroethene 9.09E-IO 
xylenes 9.47E-II 

-----·----------------· -~ ., 
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Table B-28 (cont.) 
Summary of Risk Quantitation 

Off-Site RME Resident Child 
Via Inhalation of Outdoor Air 

,--Non-Carcinogenic Ca!cu~tio_f1 ____ ___ 
CDI RID HQ 

C~ompound_ {rngll<g:~) (ml!fkg-Q}_f--funitle~L 

I,I-dichl<)r()et_ht)_n~~~-----~~5~:08 __ '),QQ~:Q_3 ___ 5J6E-Q6 
~_O_Jl1QOUnd ______ _ 
IJ:dichl()roeth~nt)__ ____ _ 

j,2,4:trimethyl~~ll~ene _______ 4 ~!l~:J I_ _ _],QOE'::Q3____ _ ~,44_E-Q8 1,2,4:trirnethylbenzene ____ _ 

LJ,5:trimeth_ylbenzene _L.11!':]Q_ 2.00E-03 7.07E-08 I ,1,5-trimethyJIJenzent)__ __ _ 

aroclor 124~ NA ___ ]_,QQE-0~-~ 
aroclo~_]J54 NA_~~ _7QQE-05 __ t-<A ____ _ 

aroclor 12.~4=8 __ _ 
aroclor 1254 
--------------

aroclor 1260 N_~---~ _lQQE-05_ ?-/_A ___ _ aroclor 1260 
-------

------; 

Carcinogenic Calculation 
CD! - -- l CSF ·-. 1. ILCR 

(mg/kg-~L --ffrnglkg-dl:!___ _ _(_un_itless) _ 
3.98E-09 NA NA 
4.18E-12 
1.21E-ll -- ·-- . ·------

NA 
NA 
NA 

NA 
NA 

----------

1 -j~~~-:~~ .. 
------- ---

_,_1701:+_00_ 

NA T- -- -- -
,NA 

jN;\_ --- -

arsenic______ NA 3.00E-04 NA 
b~nzo{a}ll_ntl_lracene NA 4.00E-02 NA 
benz;o{ll.)(ly_rc:_n_e____ __ NA 4.0QE-OL_]'lt\ __ _ 

~rg_o(b)fluQr!lfl.!ht)_ne~~--~---l'IA~------ __ 4.00E-02 NA~~-
benz()fk)fluorljnthene N_A____ 4.00E-02 ]'l<i_ ___ _ 

~~:;~~nth_rll_l;c:_n~--- ~~~ 
benzQ(a)Qyrene ________ NA __ _ 

~nZ{){_b}f1uor_ll_ntht:ne _ _ __ NA ----+ 
!Jef1z:o(k)fluorantht)_n~ ~- __ 
bis(2:_~hylh~j}p_hth_ajate~--

NA 
NA 
NA 

_]~A_-=-

bis(2-~t_hylhexyi)R_hthalate __ _ NA 2.0QI_::_:QL__ ~t\ __ _ 
cluy_se11e ------~A ____ f-4 OO.§:QL_ ]'l_A __ 
djbenzo(ll_,h)ll.f11h_ra<;e_f1e ______ l\l_A 4.00[':_:0] __ :NA __ 
flu_oranth_t:n_t)______ __ NA ... :tQQE-O~_M 
in~eno(UJ~(_I)pyr~:ne NA 4.00E-02 NA 

f1aphth:ll_en~ _ __ Ni\ _____ ~,OOE-02 _ NA~~--

n_-butylbeiJzene __ 6J~E-J l_c----b20E-OL_ ____£J 8E::.I 0 
n-prQpyll>~n_2:(!f1_e _____ --~-180E;:JO ___ J,')OE-01 6.19E-IO 

p·CYfll~e______ 1.091:::.11_'--l.OOE-01 109E-IO 

pht)_flllntiJr~ne_ __ J'.!A lOOE-01 Ni\~~-
pyrene___________ _ ]'IA ______ }.OOE:_O~ NA __ _ 

tetrachloroetl_lene___ __ -c----2,6.2~1 Q_ ____!_,Q_01'>02 ___ 2,~?.!':08 
trichloroethene _ U §!':_09_1--7J_2E_:()L_ _1.57~Q7_ 
xylenes _ __U__IE_:IQ ___ _2"00E-OI 6.03E-10 

----+-------1-
-------

1.. 

J:IQliumma_ti()n= __ _________ 5.5E-06 

Boeing C-6, Parcel A 

ch_ryst:nt)____ ___ _ 
diiJ_c:_nz;o(a,h}antllrllc_ene __ _ 
tluoran(ht:ne__ __ _ 
indeno( I ,2,3-cd)pyrent: __ 

118Qh!hfllt:nt:_ 
11-bu_tyLbenz~ne_ 

n_-pr()py!benz;ene __ _ 

p_-cymen~e~-----

Pll(!ll...ll..nthref1e___ _____ _ 
pyrene ____ _ 
tetrachloroethene 

- I 
[ILCR Summation_== _ 27E-12 
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INTEGRATED 
Environmental Services, Inc. 

Via Facsimile and Federal Express 

James E. Ross, P.E. 
Unit Chief, Site Cleanup Unit 
Regional Water Quality Control Board 
Los Angeles Region 
101 Center Plaza Drive 
Monterey Park, CA 91754-2156 

April 13, 1998 

Subject: Response to RWQCB Memo re. Post-Demolition Risk Assessment, March 31, 1998 

Project: Boeing C-6 Facility, Parcel A, Los Angeles (RWQCB File No. 1 00.315) 

Dear Mr. Ross: 

On behalf of Boeing Realty Corporation, Integrated Environmental Services Inc. is pleased to submit for 
your review the attached document pertaining to the C-6 facility, Parcel A We are delighted to report that 
the incorporation of the Regional Water Quality Control Board's (RWQCB's) review comments has 
resulted in a reduction of projected risks. However, the fundamental finding of the risk assessment, "no 
significant risk," has not been altered. The proposed change pages for the RWQCB comments have 
been enclosed for your review. In addition, this document has been prepared so that it may be 
incorporated into the final post-demolition risk assessment front matter. 

Comment 1: Our Calculation for the following equations, using the data provided, indicated the 
following: 
Equation 
5-5 (g/cm3) 
5-12 (mg/cm2-s) 

Site-specific soil parameters 
1.45E-3 
2.32E-15 

PDRA soil parameters 
2.63E-3 
7.32E-13 

Please provide recalculations of the above and enter the appropriate values. 

Response: Equation 5-5 of the post-demolition risk assessment should read as follows: 

where 

H' = 

R = 

T = 

I<.J = 

Kas = H'I(R x T x Kc) (5-5) 

COPC-specific Henry's Law constant (atm-m3/mol), from Table 5-3 

ideal gas constant, 8.206 x 1 o-5 atm-m3/moi/K 

temperature in Kelvin, 293 K 

soil-to-water partitioning coefficient (cm3/g), K0 c from Table 5-3 times 

fraction of organic carbon in soil matrix, 0.004 unitless (Cai/EPA 1994) 

3990 Westerly Place, Suite 210 • Newport Beach, CA 92660 • Tel: (714) 852-9050 • Fax: (714) 852-9011 

BOE-CS-0058571 



J.E. Ross 

April 13, 1998 

Integrated has provided a change page (5-12) to address these corrections. The Kas values 

calculated in the post-demolition risk assessment and the response to RWQCB's March 11, 
1998 review comments are correct. 

Integrated concurs with RWQCB findings for the calculated flux rates presented in Section 5 of 
the post-demolition risk assessment and the response to RWQCB comments dated March 20, 
1998. The unit conversion factor presented in equation 5-12 was not included in the calculation 
of AOPC flux rates. The impact of this inadvertent omission was to overestimate potential risks 
by three orders of magnitude for exposures to outdoor air. Cumulative effects on the findings of 
the post-demolition risk assessment and associated potential health impacts are insignificant. 
However, the proposed change pages (5-20, 5-23, 6-12, 8-3, and Appendix B) have been 
enclosed to allow the reviewer to replicate the exposure assessment process. 

Comment 2: The following rffvisions must be made in the report: 

1. The March 20, 1998, response stated that "The D'Agostino's test results were 
inconclusive ... " and this determination should be stated in the final report page 5-5, 
and any other relevant sections in the report. Please also clearly describe the 
determination of data distribution in the report, i.e., that the determination is based 
on histogram plots, not on the results ofthe D'Agostino's test. 

Response: Text has been added to pages 5-4 and 5-5. The proposed change 
pages are enclosed. 

2. Units expressed in equation 6-2 are inconsistent in the March 6, 1998, report. The 

unit for VF and PF should be in m3/kg. 

Response: The units have been corrected on pages 6-4 and 6-5. The proposed 
change pages are enclosed. 

3. Henry's law constant H expressed in equation 5-5 should be denoted as H' to be 
consistent with Table 5-3. 

Response: The "prime" mark has been added in the equation to be consistent with 
Table 5-3. The proposed change page 5-12 is enclosed. 

Comment 3: The response to our March 11, 1998 letter shall be incorporated into the final report, 
to demonstrate the conservative approach used in this project. 

Response: Integrated is restating the comparative analysis conducted in response to RWQCB's 
March 11, 1998, review comments. This response to comments document should be included in 
the front matter of the post-demolition risk assessment. The calculated values for equation 5-12 
have been corrected in accordance with RWQCB comment 1 , above. 

March 11, 1998 RWQCB Comment 2: Please use site-specific soil physical data (soil 

bulk density= 1.87 glcm3, water filled porosity= 0.37(-}, and air filled porosity 0.06 (-))to 
recalculate equations (5-1), (5-5), (5-11) and (5-12) for COPC tetrachloroethylene (Koc 
= 660 mUg and H=0.957(-)}, and tabulate the results in comparison with the current 
results in the report. 

BOE-CS-0058572 



J.E. Ross 

April 13, 1998 

Response: As presented in the subject document and in communications between 
Integrated and RWQCB staff, DTSC-HERD default soil parameters were used to 
conservatively estimate the rate of emissions from the site soils. Based on the use of 
these more conservative parameters, this approach ensures that the emissions 
estimated for the site are not underestimated. The following table has been assembled 
for the requested comparison (corrected in accordance with Comment 1 above): 

Site-Specific Soil DTSC-HERD Soil 
Equation of Interest Parameters Parameters 

5-1 Volatilization Factor (m3/kg) 1.06E+04 3.02E+02 

5-5 Soil-to-Air Partitioning Coefficient (g/cm3) 3.60E-01 6.57E-01 

5-11 Soil Gas Concentration (mg/L) 4.14E-06 7.51E-06 

5-12 Vapor Flux (mg/cm2-sec) 2.32E-15 7.32E-13 

As shown in the comparison table, the DTSC-HERD values used in the risk assessment 
are significantly more conservative than the site-specific data for the estimation of 
emissions. As mentioned in communications with Water Board staff, the most sensitive 
equations to the parameters identified by the RWQCB are 5-4 and 5-13, the calculation 
of the chemical-specific effective diffusivity (Dei). The Dei estimated in the risk 
assessment represents a two-order-of magnitude higher estimated diffusion rate 
through the soils. 

I appreciate the opportunity to work closely with you and your staff on this important project. Should you 
or your staff have any further questions concerning the Post-Demolition Risk Assessment, please feel 
free to call me directly at (714) 852-9050, extension 20. 

Sincerely, 

Chris Stoker 
Program Manager 

CC: S. Mario Stavale, Boeing 

BOE-CS-0058573 
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• Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual, 

Part A (EPA 1989a) 

• Statistical Methods for Evaluating the Attainment of Cleanup Standards, Volume 1 (EPA 

1989b) 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert 1987) 

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities (EPA 1989c) 

For each soil COPC, statistical summaries were developed, including the arithmetic mean, 

standard error of the arithmetic mean, minimum measured concentration, maximum measured 

concentration, frequency of detection, D'Agostino's test and histograms for distribution, fit 

testing, and 95 percent upper confidence limit (UCL) of the mean (see Appendices C and D). The 

applicability ofD'Agostino's test and the 95 percent UCL ofthe mean is discussed below. First, 

however, an approach for the assignment of values for non-detected results is addressed. 

5.2.1 Treatment of Non-Detected Constituents 

Every analytical technique used to measure the concentration of constituents has an associated 

limit of detection (LOD) and limit of quantification (LOQ). A constituent that was not detected 

in a sample is below the LOD. A constituent that was detected but in such low amounts that its 

concentration could not be accurately determined is below the LOQ. When a constituent is 

reported as not detected in a sample, the actual concentration is any value up to the LOD. 

For this post-demolition risk assessment, when a constituent was found in some of the samples 

and was not clearly spatially limited, it is assumed to exist in samples in which it was not 

detected. The assignment of a value of one-half the detection limit (if the constituent is normally 

distributed), or the detection limit divided by the square root of 2 (if the constituent is 

lognormally distributed), or the LOD to all samples reported as not detected reflects the 

assumption that the samples are equally likely to have any value up to the detection limit. 

Furthermore, when the sample values above the LOQ are lognormally distributed, it is. 

BOFJNG C-6, PARCEL A 

5. E\'POSUREPOINTCONCENTRAT!ONS 5-4 
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INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

reasonable to assume that values below the LOQ are also lognormally distributed, and the 

reported detection limit divided by the square root of 2 should be assigned as a proxy value 

(Cal/EP A 1992, EPA 1988a, 1988b ). 

5.2.2 Determination of Data Distribution 

The data set distribution must be determined prior to the application of any statistical methods. 

This minimizes the effect of data biasing. D' Agostino's test (Gilbert 1987) is an effective method 

for testing whether a data set has been drawn from an underlying normal distribution (see 

Appendix D). Conducting the test on the logarithms of the data is an equally effective way of 

evaluating the hypothesis of a lognormal distribution. Distribution histograms were developed 

when D' Agostino's test was found to be inconclusive. The data sets for the post-demolition risk 

assessment were found to best fit the lognormal distribution and were statistically evaluated in 

this manner. 

5.2.3 Use of 95 Percent Upper Confidence Limit Concentrations 

Due to the uncertainty associated with characterizing potentially heterogeneous media, the 95 

percent UCL for either a normal or lognormal distribution must be used to represent constituent 

concentrations (Cal/EPA 1992, EPA 1988a, 1988b ). As previously mentioned, the Parcel A data 

were determined to be lognormally distributed. Thus, the upper 95 percent UCL for lognormal 

distribution was used for soil source-term concentrations (see Appendix D). 

Tables 5-1 and 5-2 summarize the 95 percent UCL concentrations for the soil COPCs by AOPC 

as calculated for direct exposures (0 to 12 feet bgs) and long-term fate and transport modeling (0 

to 50 feet bgs). It is important to note that when the 95 percent UCL exceeded the maximum 

detected value, the maximum detected value was used. This approach is consistent with DTSC 

guidance (Cal/EPA 1994). 

The values presented in Tables 5-1 and 5-2 are used throughout the post-demolition risk 

assessment. 

BOEING C-6, PARCEl. A 
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INTEGRATED 
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D . = D· X (P 3.33;pt2J ez z a (5-4) 

where 

Di COPC-specific diffusivity ofCOPC in air (cm2/sec), from Table 5-3 

P a air filled porosity of soil matrix, 0.284 (unitless) (Cal/EPA 1994) 

Pr total porosity of soil matrix, 0.434 (unitless) (Cal/EPA 1994) 

The soil-to-air partition coefficient, Kas, was derived from the COPC-specific soil-water 

partition coefficient and Henry's Law constant: 

K s = H '/{R X T X Kd) (5-5) 

where 

H' COPC-specific Henry's Law constant (atm-m3/mol), from Table 5-3 

R ideal gas constant, 8.206 X 1 o-5 atm-m3/mol/K 

T temperature in Kelvin, 293 K 

Kd soil-to-water partitioning coefficient (cm3/g), K0 c from Table 5-3 times the 
fraction of organic carbon (foe), 0.004 (unitless) 

The intermediate conversion factor, Z, in the volatilization attenuation factor was calculated as: 

Z = (Dei x P aJI[P a +(ps x (1-P aJIKasJ] (5-6) 

where 

Dei effective diffusivity of a COPC through a soil matrix ( cm2/sec) 

P a air filled porosity of the soil matrix, 0.284 (unitless) (Cal/EPA 1994) 

ps = true soil or particle density, 1.5 g/cm3 (Cal/EPA 1994) 

Kas = soil-to-air partition coefficient (g soillcm3 air) 

A summary of the calculated volatilization attenuation factors is presented in Table 5-4 .. 
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maximum off-site impact for each COPC. Additional discrete receptor points have been located 

along the northern boundary of the residential development to the south of the Boeing property. 

These receptors have been used to estimate maximum off-site residential exposure 

concentrations. The flagpole receptor option in the ISCST3 model was used to place the grid 

points 1.5 meters above the ground-the approximate breathing height of a typical adult. 

TABLE 5-5 
COPC FLUX RATES BY SOURCE {mgLcm2 sec) 

COPC AOPC 1 AOPC2 
1, 1-dichloroethene 3.51E-11 8.75E-11 
1 ,2,4-trimethylbenzene 3.68E-14 1.83E-1l 
1 ,3,5-trimethy1benzene 1.07E-13 3.18E-13 
aroclor 1248 NV NV 
aroclor 1254 NV NV 
aroclor 1260 NV NV 
arsemc NV NV 
benzo( a )anthracene NV NV 
benzo( a )pyrene NV NV 
benzo(b )fluoranthene NV NV 
benzo{k }fl uoranthene NV NV 
bis(2-ethylhexyl)phthalate NV NV 
chrysene NV NV 
dibenzo( a,h )anthracene NV NV 
fluoranthene NV NV 
indeno(l ,2,3-cd}Qyrene NV NV 
naphthalene NV NV 
n-butylbenzene 4.77E-14 9.70E-14 
n-propylbenzene 1.36E-13 3.12E-13 
p-cymene 8.24E-15 1.80E-11 
phenanthrene NV NV 
pyrene NV NV 
tetrachloroethylene 7.32E-13 1.06E-.l2. 
trichloroethene 8.74E-.U 3.35E-12 
xylene~ 9.11E-14 1.2.1E-13 

NV = Not Volatile 
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Air Dispersion Modeling Results 

The ISCST3 results for the maximum on- and off-site COPC, concentrations m mr are 

summarized in Table 5-6. The modeling output files are provided in Appendix A. 

TABLE 5-6 
MODELED MAXIMUM ON-SITE AND OFF-SITE 

COPC CONCENTRATIONS IN AIR (mg/m3) 

Maximum Maximum 
On-Site Off-Site 

COPC Concentration Concentration 
1, 1-dichloroethene 1.24E-05 6.57E-06 
1 ,2,4-trimethylbenzene 2.3~E-08 7.04E-09 
1 ,3,5-trimethylbenzene 4.37E-08 2.QlE-08 
aroclor 1248 NV NV 
aroclor 1254 NV NV 
aroclor 1260 NV NV 
arsemc NV NV 
benzo( a )anthracene NV NV 
benzo( a )pyrene NV NV 
benzo(b )fluoranthene NV NV 
benzo(k}fluoranthene NV NV 
bis(2-ethylhexyl)phthalate NV NV 
chrysene NV NV 
dibenzo(a,h)anthracene NV NV 
fluoranthene NV NV 
indeno( 1 ,2,3-cd}pyrene NV NV 
naphthalene NV NV 
n-butylbenzene 1.4lE-08 8.90E-0.2. 
n-propylbenzene 4.48E-08 2.54E-08 
p-cymene 2.61E-09 1.51E-09 
phenanthrene NV NV 
pyrene NV NV 
tetrachloroethylene 1.70E-07 lJ§E-07 
trichloroethene 4.46E-07 1.66E-07 
xylenes 2.79E-08 1.70E-08 

NV =Not Volatile 

BOEING C-6. PARCEL A 
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Maximum 
Residential 

Concentration 
3.62E-08 
3.83E-11 
l.llE-10 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV . 
NV 

4.96E-11 
1.41E-10 
8.57E-12 

NV 
NV 

7.61E-10 

9.09E-10 
9.47E-11 
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The exposure pathways of concern for the construction worker are: 1) inhalation of VOCs and 

particulate, 2) incidental ingestion of soil, and 3) dermal contact with soil. The example 

calculation methodology applies to all receptors associated with the Parcel A exposure scenarios; 

however, appropriate exposure parameters for other receptors would be substituted where 

applicable. 

6.1.1 Air Exposures - Inhalation 

Equation 6-16 from RAGS (EPA 1989a) was used to quantify intake from the inhalation 

pathway: 

where 

Ia = 

Ca = 

IR 

ET 

EF 

ED 

BW 

(CaJ(IR)(ET)(EF)(ED) I (BW)(AT) 

intake from inhalation of a COPC in air (mglkg-d) 

concentration of COPC in air (mg/m3) 

inhalation rate (m3 /h) 

exposure time (hid) 

exposure frequency ( d/y) 

exposure duration (y) 

body weight (kg) 

(6-1) 

AT averaging time (d), ED x 365d/y (noncarcinogens), 70y x 365d/y (carcin~gens) 

The COPC concentration m mr, Ca, was calculated separately for the construction and 

commercial/industrial emissions cases, as follows: 

Construction Emissions Case 

Ca = (Cs)(l/VF +liP F) (6-2) 

Cs concentration ofCOPC in soil (mg/kg), from Table 5-1 

VF volatilization factor (m3fkg), from Table 5-4 
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PF particulate attenuation factor, 4. 77 X 109 m3 /kg 

Commercial/Industrial Emissions Case 

(6-3) 

C. 
I 

modeled indoor air concentration (mgfm3), from Table 5-7 

= maximum modeled on-site COPC concentration (mgfm3), from Table 5-6 

As mentioned, the on-site construction worker's exposure to benzene is used as an example. The 

construction worker's intake Cia) resulting from inhaling air hypothetically containing 1 

milligram benzene per cubic meter air (Ca) is calculated as follows (see Table 6-1 for exposure 

parameters and sources). The inhalation rate (IR) for an active adult is 2.5 cubic meters per hour. 

The total exposure time (ET) is 8 hours per day for on-site exposures. The exposure duration 

(ED) is 1 year, and the exposure frequency (EF) is 250 days per year. The body weight (BW) for 

the adult resident is 70 kilograms. Since benzene is a carcinogen, the exposure is averaged over 

a 70-year lifetime (AT= 25,550 d). The exposure would be averaged over the period of exposure 

for all noncarcinogenic exposures (AT = ED x 365). Substituting these values into Equation 6-1 

yields: 

Ia = (1.0 mg!m3)(2.5 m3!h)(8 h/d)(250 d/y)(l y) I (70kg)(25550 d) (6-4) 

or 

Ia 2.80 x Jo-3 mglkg-d 

Appendix B presents the complete calculation sheets for inhalation exposures. 

1.1.1 Soil Exposures - Incidental Ingestion 

Equation 6-14 from RAGS (EPA 1989a) was used to quantify intake from the ingestion pathway: 
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6.3 RISKS POSED BY THE POST-DEMOLITION EXPOSURE SCENARIOS 

Table 6-3 presents the total HI and total ILCR results for each AOPC and receptor studied under 

the Parcel A post-demolition exposure scenarios. Because the reasonable maximum exposure 

(RME) approach was used to quantify potential health impacts, it should be noted that if the 

estimated health effects of the RME are within acceptable limits, then it is likely that all other, 

lesser exposures related to Parcel A are also within these limits. See Section 4.1.3 for more 

information on RME. 

Each entry in the Table 6-3 is supported by detailed calculations of health effects by receptor, 

COPC, and pathway (see Appendix B). 

TABLE 6-3 
SUMMARY OF POST-DEMOLITION HEALTH RISK, 

C-6 FACILITY, PARCEL A 

On-Site Receptors HI 

AOPCl 
Construction Worker 5.1E-02 
Commercial/Industrial Worker, RMEa 6.4E-05 
Commercial/Industrial Worker, Upper Boundb 4.6£-03 

AOPC2 
Construction Worker 1.5£-02 
Commercial/Industrial Worker, RMEa 8.7£-05 
Commercial/Industrial Worker, Upper Boundb l.OE-03 

Off-Site Receptors HI 

Commercial/Industrial Worker 2.5E-05 
Resident Adult 1.2£-06 
Resident Child 5.5E-06 

NOTES: 

ILCR 

1.4£-06 
1.2£-10 
4.4£-06 

7.7E-07 
1.7£-10 
2.5E-06 . 
ILCR 

5.2E-11 
2.9£-12 
2.7E-12 

•Reasonable Maximum Exposure conditions, assumes 2-foot layer of clean fill. 
bUpper Bound exposure conditions, assumes no layer of fill. 

AOPC = Area of Potential Concern 
HI Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
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Boeing C-6, Parcel A 

Table B-1 
Summary of Potential Health Effects 
On-Site Construction Worker AOPC 1 

_!!posure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Hazard Quotient= 

~osure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

3.5E-03 
3.1E-02 
1.7E-02 

5.1E-02 

Receptor Incremental 
Lifetime Cancer Risk 

8.1E-10 
6.0E-07 
8.2E-07 

1.4E-06 
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Table B-2 
Summary of llnit Risk Characterization 
On-Site Construction Worker AOPC I 

Via Incidental Ingestion of Soils 

Intake Equation CSXEf X E!2XCEXIR. 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

Compoun~ 

I, 1-dichloroethene 
I ,2, 4-trimethylbenzene 
I ,3,5·trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo(a)pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

__ (Q!!~~~~~tiOf!_ __ 

2.57E-03 
3.82E-03 
2.96E-03 
3.69E-02 
3.28E-02 
2.08E-02 
1.56E+OO 
2.43E-OI 
3.39E-OI 
3.91E-OI 
3.06E-OI 
2.58E-OI 
2.86E-Ol 
1.36E-Ol 
2.66E-OI 
3.33E-Ol 

BWXAT 

480 mg/day 
I.OE-06 kglmg 

250 d/year 
I year 
I year 

70 kg 
25550 day 

365 ~ay 
(see Table 5-1) 

c;ompound _______ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Concentration 

2.05E-OI 
2.81E-03 
2.57E-03 
2.47E-03 
2.03E-01 
3.12E-01 
2.69E-03 
2.63[-03 
2.34E-03 

06 March 1998 



ttl 
0 
m 
0 
en 
6 
0 
en 
OQ 
en 
OQ 

""' 

I Cofl1;QU~~ -~-~~ ~ 
~I, 1-dichloroethene 
I ,2,4-trLmethylbenzene __ _ 
I ,3,5-trimethylbenzene 
aroclor 1248 

- -~-- . 

aroclor 1254 
- ---------------

aroclor 1260 

p-cymene _____ ---~- _ 
phenantl1re11_e 
pyrene ___ --~ 
tetrachloroethene 
-- - ----- --- ---

trichloroethene 
- --- ---- -------~---- -

xylene~~---~- ________ _ 

Boeing C-6, Parcel A 

~ -- -· ~--"14(;:06 ---
1.21E-06 
1.34E-06 
6.39E-07 
------

1.25E-06 

HQ Summation= ___ _ 

Table B-2 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 1 

~ ~ ~ _ ,_ -~ -~ __ Carcinogenic Calculation _ ~ _ ~ _ I 
ComiJound~ __ _ ______ 101~~~-slj ___ (mg~~~d)., __ ~(u~i~~~s) 
I, 1-dichloroethene I. 72E- 10 NA NA j 

-------- - --- - ··--- ----------- --- ----------- ----------

J ,2,4-trimethylbenzene ~ _ _ '-2,~6E-J 0 __ NA NA I 
L~~-trill!ethyJ!Jel!zene _______ j.99E_-_IO __ jNA _ NA=._ __ 
aro_~:lo~J~4~---~--------b18~..()<) __ 7.'7_0I:-+:OO _____ L9J1:-Q8_J 

aroc-Ior_l2~----______ __ 2.20E-09 . 7.7Q{;+O_o ____ t-'_ .§9_-1:_-Q-~ j 
aroclor 1260 1.40E-09 7.70E+OO , 1.07E-08 
;;.;-_i~i~-===-=~.=_=._ ____ I.Q~i.i-QZ_=- _JjQ!i+_Qo=_=-~-r=-Jj7E-07J 
b~nzo(a)an!hracene 1.63E-08 1.15E+OO _j.87E-08 · 
benzo(a)pyreno_ _ _ _ __ _ _ _2.27E-08 1.15E+O I 2.62E-07 

:~~~~~~m~~~~:~:~c-=-=-=-==Jj:~~i~ZL _ :::~~:~~ ~:~~~~~~ 
bis(2-ethylhexyl)phthalate 1.73E:08 8.40E~03 1.45E-l 0 
~hri~~~e - -~ - --- - 1:92E-08. . J.J5E-ol--==-_r2.iJE-Q9] 

~i~~a~~~~~an!hrac_ene ________ fH~~~~- N~IOE:t:OO . _ NF4E-08 J 

inden~(Jj1_-cdfpyre~- ----- -2.23E-08 1.15E+OO 2.57E-08 i 
---------- -- - - ------ - ~- -- -·- - - ----- --- - - I 

naphthajene __ ~- ____ ___ _J_J8E-O~---- ]'JA_ __ ~~ _ NA~- j 
~~:;~_y_p~;_~~_:i:e- --~~- -H~f:f~ - N_{\ __ - ~l_.~_1=~l-_ 
~~~::ft~~~-~~-~ ------ H~~~~~ NA --- m~ -= ·· 
PY~---~----~ ~-~-~---~ ---~-- _ _ ____ _ __ ---·----~-~---

?,:~:~' ··. ~tk~:~~_tl:~::t~~~1~::l 
- -. ---~_t~~-

J.IE-02 ILCR Summation= 6.0E-07 ··--- ---- -
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Table B-3 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Dermal Contact with Soils 

Intake Equation C~X CFX EfXEI2 XAf_X_ABS X SA. 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

BWXAT 

C:oropound. __ __A_Bl> funjtl_ess}. _C:oncen_trati()n (rog/kg)_ 

Boeing C-6, Parcel A 

I, 1-dichloroethene 
I ,2, 4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

I.OOE-01 2.57E-03 
I.OOE-01 3.82E-03 
I.OOE-01 2.96E-03 
I.OOE-01 3.69E-02 
I.OOE-01 3.28E-02 
I.OOE-01 2.08E-02 
3.00E-02 1.56E+OO 
1.50E-01 2.43E-Ol 
1.50E-OI 3.39E-Ol 
1.50E-Ol 3.91E-OI 
1.50E-OI 3.06E-Ol 
I.OOE-01 2.58E-Ol 
1.50E-OI 2.86E-Ol 
1.50E-Ol 1.36E-OI 
I.OOE-01 2.66E-OI 
I.OOE-01 3.33E-OI 

5800 cm2iday 
1 mglcmz 

csv 
I.OE-06 kg/mg 

250 d/year 
year 

I year 
70 kg 

25550 day 
365 day 

(see Table 5-1) 

~-omJl<lund ________ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ _ABS (unitless) Concentration (mg/kg) 

1.50E-OI 2.05E-Ol 
I.OOE-01 2.81E-03 
I.OOE-01 2.57E-03 
I.OOE-01 2.47E-03 
1.50E-O I 2.03E-Ol 
1.50E-OI 3.12E-OI 
I.OOE-01 2.69E-03 
I.OOE-01 2.63E-03 
I.OOE-01 2.34E-03 
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Table B-3 (cont.) 
Summary oflJnit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Dermal Contact with Soils 

-------------------------

____ N()Il_-C:_a_rcin_ogenJ~C:a_lculatio!l __ 
CDI RID HQ 

Compound ____________ (mglkg-_Q)__ (mg/f<g-dL _ (unities~)_ 

I, 1-dic_hloroethene ___ _ IA§E-08 __ __2.0010-03 1.62E-06 
1),4:trirnelhylbenzen_e _______ £_11}0-08 ____ ?,QQE:Q I____ _4]1E:_08_ 
1,3_,5-tri~n~hylbenzene_ _ _l.@E-0]!_ _2J)_QE-O I 336E-08 
aroclor 1248 
aroclor 1254 
------ -- -· - ---- -
a_r()_clor_1]_§0.__ ___ _ 

-------- --

-- ------- ----

trichloroethene 
xylel]e_s_ __________ --l----''-"'-''="-"--+-

1----- -------------- ------~--------+------+-----1 

1---

HQ Sull!mation:: ________ __1_]_10:02 

Boeing C-6, Parcel A 

CDI C:arcin()g~~t-C:a_lculatio!l __ 
1
LCR _ -~ 

(;()mp()Uf1d__________ _ _ ____ (mglkg:dL_ (mg/kg:d)l __ _ __ fl_(unitles~LJ 
U:dichloroethene_ _ ___ __lQ810-JQ_ NA _________ N_A _ _ ' 
12__4:hlllle_tbylbe_l]~eru:_____ J_]OEHO __ NA _______ NA ___ _ 
_L},~:trL!11ethylbenzene __ . 2AOE':j 0 __ NA NA 
aroci_Qr_l~18__ ____ __ _____ __ _22<)10:Q<)_ 77910-+:QQ____ _ _2.3QI0-08 
aroclori_2?4 _____________ _ _] 6_6f>_(l<)_ _77_9_10:+-QQ__ __ _1 051::08 
~o<;1_(lr _ _!l60 I 6<)10:09 __ __VOE+OO 130(:-08 
llrse_nic______ _ 3 79E:OL L50I:_+OQ___ __2.69E-08 
[)enzQ{aJlllll_hr~ene ________ 2.96E_:08_ _ . LI5E+OO 340E-08 
be__n_z(){a)p_yre11e______ _ ______ 4.12E-08 L 15E+OI _ 4J4E-07 
benzo{b)tluoranthene _ _ ___ _4}5E-08 1.15E+OO 5A7E~08 

!Je__nz(){f<lfllloranthene _ _ 31210-08__ Ll5_f:+OO 1-4.2810-08 
bis{2-ethylhexyl)phthalate 2 09E-08 840E-03 . 1.76E-IO ------ ---- - - - ---------------- ------------1---- -

chrysene 3A8E-08 LI5E-O I _ t 4 OOE-09 

~~~~~;J~~;:~::::::-~-- u~~:~~ Nt~-::::~~~- _ N1~~;~~: 
J1_llphthale_nl!___ _______ _ 249E-08 NA 1NA 
n-butylbenzene 2.28E-IO NA -INA 
~:p[opyi!Jel];e_ne~ _ _ __ =i(J8E-IO ___ - N,( ________ _j~A~ ____ _ 
p-cyme_ne___ _ _ 2()0E-10 NA t'NA 
pbe_na_n_l_hre_n_e__ __________ ]A710-08 NA NA 

2~?~-. -- ---::::~-- ~_isoc~~ ];~::~ 
--- =+~--- 4----- -- ~- ---- - -- -- - - -

- -- - - --- -- -- - - - - --- ------

------ -- -- -------- --- -- -- - -

---·- ---- - - - -- -- -- -- -- -- - - --- --
ILCR Summation= 8.2E-07 
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Table B-4 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC I 
Via Inhalation of Particulates and Volatiles 

Intake Equation CS X ( 1/Yf_"':J/PEE)X_EFXED X ETXIR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
cs 
VF 
PEF 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure tim outdoors 
Concentration of chemicals in soil 
Volatilization Factor 
Particulate Emission Factor 

Chemical Concentrations 

_ f2111P9ll!!9 _ ___________ VF (m3/kg)_J>!:J'{mJ/kgLC~ (mg/kg) 

I, 1-dichloroethene 2.07E+OI NA 2.57E-03 
I ,2,4-trimethylbenzene 1.79E+03 NA 3.82E-03 
I ,3,5-trimethylbenzene 8.99E+02 NA 2.96E-03 
aroclor 1248 NA 4.77E+09 3.69E-02 
aroclor 1254 NA 4.77E+09 3.28E-02 
aroclor 1260 NA 4.77E+09 2.08E-02 
arsenic NA 4.77E+09 1.56E+OO 
benzo( a)anthracene NA 4.77E+09 2.43E-O I 
benzo( a )pyrene NA 4.77E+09 3.39E-OI 
benzo(b )tluoranthene NA 4.77E+09 3.91E-OI 
benzo(k)fluoranthene NA 4.77E+09 3.06E-OI 
bi s(2-ethyl hexyl )ph thai ate NA 4.77E+09 2.58E-OI 
chrysene NA 4.77E+09 2.86E-01 
dibenzo( a,h )anthracene NA 4.77E+09 1.36E-O I 
fluoranthene NA 4.77E+09 2.66E-01 
indeno( I ,2,3-cd)pyrene NA 4.77E+09 3.33E-OI 

Boeing C-6, Parcel A 

2.5 om/h 
250 days/year 

I year 
I year 

70 kg 
25550 days 

365 days 
8 hid 

(see Table 5-1) 
(see Table 5-4) 
(see Section 5.3.1.2) 

CollJp<mnd 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

VF(m3/kg) PEF (m3_ikgL Cs(o]lg!kg)__ ___ 

NA 4.77E+09 2.05E-O I 
1.26E+03 NA 2.81E-03 
7.29E+02 NA 2.57E-03 
2.94E+03 NA 2.47E-03 

NA 4.77E+09 2.03E-OI 
NA 4.77E+09 3.12E-OI 

3.02E+02 NA 2.69E-03 
2.72E+02 NA 2.63E-03 
8.50E+02 NA 2.34E-03 

06 March 1998 
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Table B-4 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 1 
Via Inhalation of Particulates and Volatiles 

. __ N_on-_<::arcinogenic Calculation ___ _ 
CD! RID HQ 

<::ompoun<l___ ___ (rT!g/kg-_d)_ __ (mg/kg-d)___ (unitl(!ss}. 
I,l-dichloroethef1e ___ .. _ -~._4J~QL _ . 9"()()~..()~-- __ 2.70E-Q3 
I ,2,4-trLillet.hylbenzene_____ __4JJ!E-07_ 2.00E-Q3_ 2.09_E-04_ 
1,3,5-trimethylbenzt:f1t!__ ___ .. Mi~Ql__ l._QOJ::Q3 3.22E-04 
arocl()l"_l218 _________ _lj!E-I~ 7.00E-05 2.16E-O~ 
aroclor 1254 1.34E-12 1.92E-08 --------- ------------ ------------ --·-·--------

aroclor 1260 8.53E-13 7.00E-05 1.22E-08 

I~~:;~~ a}anthracen_e -~~=====~~··· --;:~~~~g-- -~~~E-0~= ;J~~]_ 
ibenzo(a)pyrene . ____ 1_.19f:-U __ MQg:02_ 3.47li:-)O_ 

l
benz()(t>)fluoranth~ne___ _ __ _1.6QE-ll___ 4.()Q~QL ___ 4~QtJ:.-!Q_ 
benzo(k)fluoranthene . . 1.25E-II 4.00E-02 3.14E-10 
bis(2-ethylh(!xyl)phthalate ____ 1,06E-II _ _ _2.00):-02_ _ ~)9E-_I 0 

'c_hryser!e_ . __ ______ 1.17E_-II 4~QE:O~-- -~-2JJ:.-JQ 
di!Jenz()(a,h)anthr<ift:_nt:__ .. ·-- __ .5.57E-12 1,Q()E:~2 __ _j.32.E-10 
tluorantht:ne_ ... _ __ ____ __ I,Q9J:-II 4.0QJ:-Ql __ 2.73E-IL 
indeno( I ,:u~~d)pyrene_____ 1.36E-II 'i.Q()~-_02 3.41 E-1 0 

/naphthalene _________ .... - 4.00E.-02 ___ 2. IOE-i(J_ 
n-butylbt:llzene _________ . 2.20E-Oj__ L~ I E-06 
n-propylbenzene ___________ _Q.90E-07 2.90E-OI ____ 2.1_8E-06. 
p-cymene _______ ---------· __ L64]:-_07 __ I,O()E-_OI 1.6_4_E:06 
phenanthrelle._. ··------- _8.3l_~U- ._3.QO):-O_J_._ 2.77E:Jl 

l f~~!~~~~~~eth~~---------- ::~!tb~- f~~t~{---- -t}~~~~;-___ --------- -- ---·- ---------------- ----------- -------- ---··------

trichlQroethene I.~J-~06 ______ l~E-Ol_ __ _1.58E-Q1_ 
xyl~ne~_ 5.39E-07._ __ _2_.00E-Ol__ __2.69E-06 

+· 

HQ)iiJmJllati{)n = 3.5E-03 , 

Boeing C-6, Parcel A 

Compound __ _ 
I, 1-dic_hlo.r()ethene 
1,~,4-trimethyl!Jen~t:ne __ . 
1~3,5:trimethyi~n;;:ent:_ 
aroclor 1248 

r·· - ·- ---

1 

-·-- Carclinogenic C:alculatior __ 
CDI CSF I ILCR 

(mg/kg-d)_ (mg/kg-d),, _ . , (ur1itlt:ss) 
3.47E-07 NA ----- INA __ _ 
------ ---- - --------- - - -

9.21 E-09 NA NA - -- ------ ----- --

2.16E-14 7.70E+OO 1.66E-13 

5.97E-09 NA jNA 

arocloi"J1~1~--- . ____ 1.92E-14 _7.70E+OO __ 1.48E-I 
aroclor 1260 _______ ___ 1.22E-I4 7.70E+OO I 9.38E-14 
arsenic _____ ~ _ 9.13E-13 1.20E+OJ ~ l.IOE-11 
~~112:Cl(l!)l!!1thracellt:_ _____ __ 1.42.1:-13 3.90E-Ol 5.55E-14 

~~~~c~>%r~~~the~--- H~t:~--- _)3'1~t~~ -n;~::~ __ (l:J}. _____ .__ --·-·-------·--- ···-·- ------ ..... -------- .... -· ... 
~t!f1ZO(~)flu()ranthene _ I. 79E-13 3.20J::O I . r-6.99E-14 
bis(2-_t:thylhe)(yl)phthalate___ _ . 1.51 E-13 _ 8.40E-03 ___ _ . 1.27E-15 
<.:hrys.e11e ___________ I 1.67E-13 3.90E-02 6.53E-15 
dibe(1z()(a~hlaf1t!u:.acene _____ . 
fluoranthene 1.56E-13 INA /NA 

~:~~~~~t~~t~~yr~:~~~=-~-~--- _ ::;~~~:; -__ - N~90~-0L_ --]Nl"60E-I4 

n~blltyl!J.t:11Zene__ ____ _ 6.26E-09 NA ___ fNA _ 
11-propy!benze11e__ 9.85E.,09 __ 

1
NA ... _

1
NA __ 

~~;;~:~~~e~e----- -- · H~~~~; -·· ~~ ~~~ --
PY~;~~--~--~----- 1.83E-13 NA -

1
NA -~ 

tetrachloroethene 2.49E-08 2.1 OE-02 5.22E-1 0 - -- - ------ - ---- -------- - --- -- - -

trichloroethene 2.71 E-08 l.OOE-02 2. 71 E-1 0 -- -- ·--- -----------

"=~~ ~= ~7~0:09~~N~~~-JL~ 
ILCR Summation = 

- . --- -

06 March 1998 



Boeing C-6, Parcel A 

Table B-5 
Summary of Potential Health Effects 
On-Site Construction Worker AOPC 2 

Exposure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Particulates and Volatiles 
Incidental ingestion of soils 
Dermal contact with soils 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

7.1£-03 
3.5£-03 
4.4£-03 

1.5£-02 

Receptor Incremental 
Lifetime Cancer Risk 

1.8£-09 
2.8£-07 
4.8£-07 

7.7£-07 

06 March 1998 
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Table 8-6 
Summary of Unit Risk Characterization 
On-Site Construction Worker AOPC 2 

Via Incidental Ingestion of Soils 

Intake Equation CSXEEX ED XCE XIR 
BWXAT 

IRs 
CF 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

c;olJlp_~Uil<t ____ _ ~~---~--~--~ Cof!f~ntr~~'?" 

I, 1-dichloroethene 4.05E-03 
I ,2,4-trimethylbenzene 1.85E-02 
I ,3, 5-trimethylbenzene 8.93E-03 
aroclor 1248 1.63E-02 
aroclor 1254 1.63E-02 
aroclor 1260 1.72E-02 
arsenic NA 
benzo( a )anthracene 1.06E-Ol 
benzo( a )pyrene 2.24E-OI 
benzo(b )fluoranthene 2.28E-01 
benzo(k)fluoranthene 2.05E-01 
bis(2-ethylhexyl)phthalate 1.03E-Ol 
chrysene 1.22E-01 
dibenzo(a,h)anthracene 8.54E-02 
fluoranthene 1.18E-Ol 
indeno( I ,2,3-cd)pyrene 2.12E-OI 

Boeing C-6, Parcel A 

480 mg/day 
I.OE-06 kg/mg 

250 d/year 
year 

I year 
70 kg 

25550 day 
365 day 

(see Table 5-1) 

c;()rn~ound~~~~~-

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

C9!!f~~~ft!iQ~---

2.15E-OI 
6.18E-03 
5.78E-03 
6.45E-03 
1.42E-Ol 
1.28E-01 
4.53E-03 
8.56E-03 
6.45E-03 

06 March 1998 
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·- ---·-- ---~- -----------~-~--

Table B-6 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Incidental Ingestion of Soils 

_ ___ _ ___ __ _ _ _ r-Jg~-<:;_a~~i~Qge!f!ic_~~lctlla_tion ---, 

lc.:ompQ\Ind __ __ _ _ ___ _ ____ __ iD1~~~:_d}_ {m:~:_d}_ (un~~ssL 
I, 1-dichloroethene _______________ L90_E~Q8__ _2,()())';:QL __ blJE_-_06 
1,2,4:trimethylbenz:ene____ _ __ 8,(i9E-08_ ~.OOE-01 1.74E-O'Z 
1,3,~trirn~thylbe11Zef!t:____ __ ___ 4_,!<)f:_:ll8_ _5.Q()~:QL _8,3_2_E_:_O!l_ 

··-· -------~----------~ 

___ . C:arci00ge_nic Calculation ___ _ 

CD! CSF ~ ILCR 
Com]J!lund _{lllgll<g-<lL _ .. _ (mglkg-d)-, __ {unitl~s) _ 
1,_1-di~!_oroethen_e______ l.72E-]Q__ NA __ _ _ _ )\IA __ __j I,_2,_4_:t_rilll_t:l_hyll>ellZ.I:_Ile~--+ D§cQ'l__ ~_A __ ... _ ~~ -=-~j 

aroclor 1248 7.66E-08 7.00E-05 1.09E-03 
----- -- --------------------- ····-·--·------

aroclor 1254 7.66E-08 7.00E-05 1.09E-03 
·- ---- -------------- -·- --~------ -----·--·----
aroclor 1260 8.08E-08 7.00E-05 I.ISE-03 

~~~~l~~H~.!~~ ~~--- ---- __ : :~~~~~~-=- ~-; ~~~~-____:-_-~_~:;~~~~ 
aroclor 1260 l.ISE-09 7.70E+OO 8.89E-09 

-------------- ~---------- ~~~------ ------ ------------ ----- ----

arsenic_____________ NA __l_OOE-04 NA I 
benz:o{ll)anthrl!cene___ _ ________ 4,28g-07____ _4,00_E~9~ __ _ J ,~4E::05 

arsenic NA 1.50E+OO NA 
------ -------------- -- . 

benz_o{a}ant!Jr:~cene __ _ _7J I E-09 _ LI SE+OO _ _ _ _ 8,18E_-_99 
benzo(a)pyrene~- _ _ ________ L_Q5E~Q_6~ _1~QQ_E:O~ ____ 2,(j3E_:05 ~en_2:o(a}pyrene~ __ _ _ l.SOE-08 1.15E+O I 1.73E_-07 
benzo(b)fluoranthene _ I.07g-06 ____ 4.00)';-02 2,68E-05 
!JeiJL:_o(k)flu()ranthene ________ ~ _9~63E-O] __ _1.()()1:'.-.()2~- ~IE-O_:i 
bis(f_-et!Jyi)J~)'l)p!Jth<llate____ __ 4J4_~-_()] ].QQ~Qf.__ -~._12E-05 _ 
chrysene__ _ _ _ _ _ ___ 5,"QE_-_OL_ 4.Q@:OL __ 1.4JJ:-Q~ 
dibenzo(a,h)anthracene 4.01 E_:Q] __ _4_.QO~Q£_ _j.QQE_-0~ 
fluoranthene 5.54E-07 4.00E-O I 1.39E-06 
-- ----- ---------------- ~- ----------- -- ... ------ -----·- --------- -----
iJ1deno{I,V-(;djpy_r<:ne ________ 9.96E-0_7~ _4.00E-Q~_ -~._4_9__E_-Q5 

naphthale11e________ _ _j.Q!E_-Q(j___ 4.QQE_-(g ___ 1.5~_E_-Qi 
n-butyl!Jenzene ___ -~.<)OE~Q!l___ _l.QO_E-0 I~ __1.20E-_OZ_ 

benzo(b)fluoranthene~ _1.53E-08 1.15E+OO I 76E-081 
benzo(k)fluoranthene _ _ _ __ _ l.J~E-08_ _ _1.15E+OO _ _ I 58 E-O~ 1 

~~~~=~~ylhexyl)phthalate_ _ _ _ _ ~:~!f~~~ t ~:~~~~~~ ___ -~.!:~~f~ 
-_I}'------- ------- ---- -- -- - --- ---- I 

dibenzo(a,h}~nthra_cene _______ _5~73E-Q9 _ 410E+OO_ 2 35E-08f 
fluora_nth_t:ne _ _ __ ___ __ ]_.22E-02_ __ ]\/A _ _ _ _ NA __ 1 

~~~}~~~~i~~:::!p~rene ____ -11-~t~t~~ ~~-~=-0~-- ~~~~4E-08 1 
n:propylbeJ1zene_ _ _ _ ___ __1. 7_1E-08_ ___ LOOE-0 I _2_,_7 m-07_ 
p:_cymerJe___ ____ ~ 3.()3E-08__ ).Q()~-_OI_ ___ J()3E-07 
pht:llanthre_n_e 6,()]_!\_-Q]__ ],Q()I~:Q!_ 2.22E-06 
pyr_ene 6.Q_!_E~_()_L _ J~Qg-OI 2.00E-06 
tetrachloroethene 2.13E-08 I.OOE-0 I 2.13E-07 

- ------------ ~---------------- ------ --

4.02E-08 7.35E-03 5.47E-06 
--- ----- ---- ~-- ,. ---------~ 

l.SIE-08 

n-propylbe_nzene ___________ 3.88E-IO _ NA _ INA j 

p-_<:Yfllt:ll_e______ _ _ _4.3JE_-IO NA_ ______ ~N_b ; 
j!_he_nanthrel!(! _____ .. _______ _ _2j_JE-09_ ]'.!_A _________ N~ _I 

fJ~;~~IQrQt:the_ne ---- __ -~:~:~~~~ __ ~~I OE-02 -=-=- ~~~E--ll-
trichloroethene 5.74E-l 0 l.SOE-02 8.62E-12 --- ----- -- ------~ -j---)(ylen~---~------- 4.33E_-IO NA __ _ _ NA ___ _ 

-- ------==~~~-=- -~~~~- ==~=~~- ----~-- ~~~~ -_! 

JLCRS-~-mmation = - -~----- 2,8E-071 HQ §urn_lll:ltion = 3.5E-03 

Boeing C-6, Parcel A 06 March 1998 
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Table 8-7 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Dermal Contact with Soils 

Intake Equation CSX Cf X EF X EDl< AFX ABSXSA_ 
BWXAT 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

Compound 

1.1-dichloroethene 
1,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

_ _ __ A_B_S_(unitless)_C::oll£~tr-"tion_{mglkg} ___ _ 

I.OOE-01 4.05E-03 
I.OOE-01 1.85E-02 
I.OOE-01 8.93E-03 
I.OOE-01 1.63E-02 
I.OOE-01 1.63E-02 
I.OOE-01 1.72E-02 
3.00E-02 NA 
1.50E-01 1.06E-Ol 
L50E-Ol 2.24E-OI 
L50E-Ol 2.28E-Ol 
L50E-OI 2.05E-01 
I.OOE-01 1.03E-OI 
L50E-OI 1.22E-OI 
1.50E-Ol 8.54E-02 
I.OOE-01 1.18E-Ol 
I.OOE-01 2.12E-OI 

5800 cmz/day 
l mg/cm1 

csv 
I.OE-06 kglmg 

250 dlyear 
year 
year 

70 kg 
25550 day 

365 day 
(see Table 5- I) 

<::ontp(l~ll<l_ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ ABS (Uititless) _C:oncentration l!nglkg} __ _ 

L50E-OI 2.15E-OI 
I.OOE-01 6.18E-03 
I.OOE-01 5.78E-03 
I.OOE-01 6.45E-03 
L50E-01 1.42E-OI 
L50E-OI 1.28E-O I 
I.OOE-01 4.53E-03 
I.OOE-01 8.56E-03 
I.OOE-01 6.45E-03 

06 March 1998 
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Table B-7 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Dermal Contact with Soils 

I 
Compou_nd ____ . ------f 
1, 1-dichloro_<.:th~ne ______ _ 
I ,~,4-trimethylben;>:elle __ ~----
12U::triiTJelhylbenz_<.:ne __ _ 
aroclor_1248 

aroclor 1254 -~~-- ~ 
aroclorJ ~60 _ __ 

arseni~ ~-------~ 
~<.:11~2(a}<mt_hracell_e _______ _ 
benzo(a)pyren_e 
benzo(b )11 uoranthc:ne 
benzo(k)fluorantiJene _ 
bi~{2:ethylhe)(yl)ph~halate _ 
chrysene __________ _ 

----------~-1 

__ N(m~£:arcLnogenic Calc:~latio11 _ 

d i~eig(){ a~h }<~_nthracene _____ _7_2?"'E-_-0._.7_-+--
fluoranthene_ _ __ 6J@_-Q7_ _10Q~Ol_ ~ ,_ 

l
indeno(I,V::ccJ)pyre_n~_ ___ __L19E::06 _ 4 OQE:Q2 __ _ 
naphthalene__ _ __ __ _ ~ _ _ U3 ~-0§ __ _4QQI':::02 __ 

l
n-buty]ben_zt!IJe _3Jl~~:Q_8 __ LQQE_-QI__ __ l_JjJ~-Q2 
n-propyl~e_nze!le_ ~----- _))8E-O~ ~~~QQ~QI 
,p-cymene__ _ _____ _ _ 3.66E-OL__ LQQE-='0,_.1_-J-_, 
I phenanth~nt: __ _ 
pyre11e_ 
tetracl:llor~ethe11e ~ .. 
trichloroethene 

- ---------- ·- -----~-·---

xylenes 

f!QJiiiiii_RIIl!ion= 4.4E-03 

Boeing C-6, Parcel A 

_____ -~-- ______ £:arciJ1()g~nic ~~~~atio~- ---= I 
ComQOlll](j__ ___________ Crn~~-<))__ (m~~:-d)]_ [ (u~~~~s) 
l,I-di<;hloroet_h<.:ne _3_18!0_:-lCL __ NA ____ +1\l_A__ _ _ 

~
I ~,4-<c;m<.yl!>;"''"' _ _ _l SOE-09 _ "'A ___ 1NA ____ 
!,32 5-tri!lletllylbenzene_ _ _ __ L£41'::!Q_ N_A____ __ NA ___ _ 
<Ir(}(;IQ~I_248 _I JZ~-Q<)_ _ _l_ZO~OO I 02E-08 
aroclor 1254 I 32E-09 7 70E+OO I 02E-08 - ---------- --- -- - -- ---- - --

aroclor 1260 I 39E-09 7 70E+OO I 07E-08 ··--·- ------------- ----- -- -- ----- --- -- --

arsenic NA I 50E+OO NA 

~~~g~:~~::~n~--- ---- J~~~~ _ ~u~~~~~~-~~J!llt 
benzo(k)fl1J_oral11~!1e_____ _ 2 49E-08 _ I 15E+OO F 2 87[0-08 

Qis_G~-~ ethy.lhe~~xy~ l)piJ~tha~late _ 8 _15[0-09 _

1
8_~0E-03 _ _70 l E-ll 

~-~~~~~~,h}~thra~-e~~----=--=-=- _ : ~:-~:~~- ~ -{/gE~~~ -=-= + ~ ~~~:~~, 
tluoranthene 9 57E-09 NA ~INA I 
~~~~~:?J~)p;;,;,_ :;l~~: -N~ iSE>OO~ )'19SROi 
n_-~utylb~nz_ene _ _ _ __ _ 50 I E-1 0 _ NA ---~ ~--- NA ---[ 

~i~~£~=:~~ -- --~~-=-~ ---- ~~~~ll~-=-1~~--~-=-~ --- ~1--
JlYft:llc:._ ___ _ 
t_etracl:llo!Qetht:Jle_ ___ ~ ____ _ 
tric_hl~roe~hene ____ -~ 

NA 
5. IOE-02 ----r-i:87E:ll 

---- -------~- -·------- --

1.50E-02 104E-II 
NA 

~ - _j 

(l,CR SnmR)ati()n = __ _ __ :::_:yE-0~ 

06 March I 998 
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Intake Equatian 

IR 
EF 
EOn 
EOc 
BW 
ATe 
ATn 
ET 
cs 
VF 
PEF 

Table B-8 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Inhalation of Particulates and Volatiles 

CS_X_{ ILYH_I/PEFJ X Ef_X EDXETX JR 
BWXAT 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure tim outdoors 
Concentration of chemicals in soil 
Volatilization Factor 
Particulate Emission Factor 

2.5 mJ/h 
250 days/year 

I year 
I year 

70 kg 
25550 days 

365 days 
8 hid 

(see Table 5-I) 
(see Table 5-4) 
(see Section 5.3.1.2) 

Chemkal Concentrations 

(Q!npound ~--- __}'[ (m3/kg) _PEF JIJ13/kg}_S!_(_mg/kg) _ _QnllJl<!Und_~ _____ .YI' (m3/kg) _PE_l'_Lm3/kg) _i'~ (mg/kg)_ 

I, 1-dichloroethene 2.07E+Ol NA 4.05E-03 naphthalene NA 4.77E+09 2.15E-Ol 
I ,2,4-trimethylbenzene 1.79E+03 NA t.85E-02 n-butylbenzene 1.26E+03 NA 6.18E-03 
I ,3,5-trimethylbenzene 8.99E+02 NA 8.93E-03 n-propylbenzene 7.29E+02 NA 5.78E-03 
aroclor 1248 NA 4.77E+09 1.63E-02 p-cyrnene 2.94E+03 NA 6.45E-03 
aroclor 1254 NA 4.77E+09 1.63E-02 phenanthrene NA 4.77E+09 1.42E-Ol 
aroclor 1260 NA 4.77E+09 1.72E-02 pyrene NA 4.77E+09 1.28E-Ol 
arsenic NA 4.77E+09 NA tetrachloroethene 3.02E+02 NA 4.53E-03 
benzo(a)anthracene NA 4.77E+09 1.06E-Ol trichloroethene 2.72E+02 NA 8.56E-03 
benzo( a )pyrene NA 4.77E+09 2.24E-OI xylenes 8.50E+02 NA 6.45E-03 
benzo(b )tluoranthene NA 4.77E+09 2.28E-OI 
benzo(k)tluoranthene NA 4.77E+09 2.05E-Ol 
bis(2 -ethy I hexyl )phthalate NA 4.77E+09 1.03E-Ol 
chrysene NA 4.77E+09 1.22E-Ol 
dibenzo(a,h)anthracene NA 4.77E+09 8.54E-02 
fluoranthene NA 4.77E+09 1.18E-O I 
indeno( I ,2,3-cd)pyrene NA 4.77E+09 2.12E-Ol 
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Table 8-8 (cont.) 
Summary of Unit Risk Characterization 

On-Site Construction Worker AOPC 2 
Via Inhalation of Particulates and Volatiles 

..... _ Non-C::arcinoge_ni~Qilc!Jla(jon_ __ _ 
I CDI RID HQ 
[Compound . _ __ _{lllglkg-d)_ _ (mg/k.&-dL __ (u_nitl~s} 
I 1,1-dichloroethene 3.83E-05 9.00E-03 4.26E-03 
11,2,4-trimethylbenze_~e - 2~.11;!~~=~ -~iggg_o~_ I~OIE-()l 

1

1,3,5-trimethylbenzene L94E.-Q§_ __ 2.QO~:n_ 9.72E-04 
aroclor 1248 6.68E-13 ?.OOE-05 

- - - - - ---~- ----

aroclor 1254 6.68E-13 ?.OOE-05 
- -- -------- ----------- ------ -" --------- -------------

aroclor 1260 7.05E-13 ?.OOE-05 
----- ------·---------- -------- ---- ------ -------

arse.nic_. ___ _ NA_____ J.()Og_-04__ NA-
benzo(a)anthracene_ ____ _4}4E>I2 ____ 4.00E-Ol 1.09E_-j() 
benzo(a)pyrenc 9.18E-12 _ _ _ 4.00E-02 2.30E.-!0 
bcnzo(l>)fluoral1!hc_n_t:__ __ . ··-·- __ _<).~J::.-1) ____ 4-QOE.-0~. _ _1.14E_-_IQ_ 
bcnzo(k)fluoranthene ___ _ _ MOE-12 4.0()~-_02 ___ VOE_-!0_ 
bis(2-cthylhcxyl)pl!thalate __ _ 4.22E-12 ___ _ l.OOg.-02 ___ 2.11 f:-1 0 
chryscnc ______________ 5.()0(!-17 __ 4.Q<lli.:Q2 ___ L25E-10 

l
dibenzo(a,h}anthracene ---·-·- _Jj()I~-.!_2 _ __j.OOE~Ol 8)5f:-LI 
fluoranthene 4.84E-12 4.00E-OI 1.21E-II 

--- --- - ---- ----- - --- -- -
indeno(l,2,3-cd)pyrene 8.69E-12 4.00E-02 2.17E-10 

1 ~~~~
1t~1~~=~~ene __ . -f~~I~~= -_I~~t~~- _ =~{~f~~ 

n-JJropylbe!l2:t;f1e _____ ·-- -·-- _ 1.5.5E-06 2.90E-OI __1]5E-O§_ 

p-cymene ____ -~rfc()1_ __LQOE~O_I _ __4"~_g..()6_ 
phe11anthrene ___________ _5,821.!- I2_ __ l,QQE_-QJ_ _ _1.94E-II 
pyre.ne____________ _ __ . _ . ).2~g..!2_ _l()OE-QI 1.75E:!J 
tetrachl()roe.thene~ _____ . _ __ 2.9]!!.-_0(j __ l.OOE-()! _2.93E-02_ 
tric.hiQrQeth_t:I!C ___ .__ __ _ _(j).(jE-06 7 .35E-03 8.39E-04_ 
xylenes ______ . _ _ _ _ ___ _ . 1.19E-Q(j__ 2~()1:-:Ql_ ____ _1_43E_:Q(j 

---··-----~!--·--· --t 1----i 

i ---- - - ---- - I ~._ ___ _ 
HQ~u111mation = ?.IE-03 

[ ..• -- -C-arci~-;;g;;;:;;~-C~Iculation . _ 

CDI j CSF I ILCR 
Compound_··-~---- ... f(mg/kg-d) . (mg/~g-d)., .. .. (unitless) 
1,_1-:cli~hlQJ:oethcnc -1 _5_.4~-0_? __ ,NA _ ____ __]l'lA __ .. , 

l:~:t~l~~~~l~~i~~~---- ,. ;:~~E~~~--~~~---- ~~~- 1 

aroclor 1248 
-----·----··· 

aroclor 1254 
------ -~--- -------·-

9.54E-15 
9.54E-15 

aroclor 1260 1.0 I E-14 
------------- ------------- ------

arsenic NA 1.20E+O I 1NA 
fe11~(a)ant11r.a~------- 6.21E-I4 ~3~90E-OI- --- -2.42E-14 

benzo(a)pyrene_____ ___ 1.31E-13 3.90E+OO _ 5.12E-13 
'benzo(b)fluQrl!f1.th.t:l!e______ 1.~4E-13 __ 3.20E-Ql_ _ _5.21E-14 
benz()()()_I11J()rljJ1!hen.e__ . _I]QE_-_I3 __ 3.90E-Ql_ , 4.68~-14 

bis(2_-ethylhexyl)phthalate 6.03E-14 . 8.40E-03 / 5.07E-16 
chrysene____ 7.14E-14 3,90E-02 2.79E-15 
dibenzo(a,h)anthracene 5.00E-14 1 4.10E+OO 2.05E-13 
tluoranthene 6.91E-14 NA NA 

----- --- --- ----

indeno(l,2,3-cd)pyrene . 1.24E-13 3.90E-OI . 4.84E-14 
~.l!Phthll_lc~~ ~:- ... -_)j6E-13 __ NA jNA 

n-bllty!bCJ1~!1t:_ 1.381:-08_ NA jNA _ 
n-)JfQpyibel!zen.e__ _ __ 2.27E-Q8_ NA _ !NA 

IJ.-fYII!Cf1_t:___ ___ 6,13E-09 . NA __ __ ··r'NA__ . 
pJ!t:nan.threne___ 8.nE-I4 . NA____ _. . .. NA .. 
PY!t:nc____ _ -·-- __ 7.50E-!4_ r-.JA ______ N_b __ _ 

~~~!~~;~~::_~ __ _ _ _ ---~• _ :~~~~~~:~~-= --H~t~;- =~~ -:tiritl ~ 
xylenes __________ _ NA 

-=~---1 
. L8-E-09j ILCR Summation= ---- -- ---

... l 
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Table B-9 
Summary of Potential Health Effects 

On-Site Commercial/Industrial Worker AOPC 1 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

6.4E-05 

6.4E-05 

Receptor Incremental 
Lifetime Cancer Risk 

1.2E-l0 

l.2E-l0 

06 March 1998 
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Table B-10 

Summary of Risk Quantitation 

On-Site Commercialllndustrial Worker AOPC I 
Via Inhalation of Indoor Air 

lnta ke Equa lion CS X EEX EILX ETXIR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure tim indoors 
Concentration of chemicals indoors (indoor+ outdoor) 

Chemical Concentrations 

Boeing C-6, Parcel A 

Compound ____ _ 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

C:onf~trlltion (mg/(113L_ 

1.64E-05 
2.80E-08 
5.58E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m,Jh 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 hid 
(see Tables 5-6 and 5-7) 

Compound ____ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ _____ Conce11tratio_n (mg/m3)__ 

NA 
1.97E-08 
601E-08 
3.54E-09 

NA 
NA 

2.53E-07 
5.45E-07 
3.82E-08 

06 March 1998 
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-"---·- ---------------------- -----------. 
Table B-10 (cont.) 

Summary of Risk Quantitation 
On-Site Commercial/Industrial Worker AOPC 1 

Via Inhalation oflndoor Air 

-----cc-c--------~--, 

1

_ __ _ --~~~--- Non-Q!rcjnogl'f1i<: Calfulatioll __ 

fCcJillPOUnd ______ ----~-~ 
I', 1-dichLoroethene ______ -+ 
I ,2,4-tri~~hylbe_ll~ene ________ _ 
1),5-trilnt:thyl!Jen~ene_ 

aroclor 1248 - -·- ---- --

aroclor 1254 - -----------------------+~'----t--
aroclor 1260 

,------~ _____ ____ __ ---~- C-~~cin-~gemc Calculation -~ ___ j 
CD! CSF !LCR ! 

C:omiJQll!1Q __ ~~------ _(rng/l<g_-d)__ (mg/kg-d)-1 ______ (unitlessJJ 

f,=~~:!iR~~ft;t~~~~-- -H~~~~- ~1-~---- -~1----- -i - ------- ------ -------- - --- --------- --- -----------1 
;~~i~~~ylbenzene ______ N!47E-lO __ l'l;'?ciE+oo- --f~1 __ _ 
------------------------------------ ·-- --------

arO~Qr_I2~4_ ___________ N_A~---- _77QE_j-QQ _ NA ____ 
1 

;;~~~_§()__------=--= ----- __ ~1 __ --- -E6~:~~ ---~~~=~-j 
IJ~nzo(a)anthracene _ _ _ NA _ __ _ 3.90E-Ol _ NA _ --~' 

~~~!~~~~~~then~= ----- ~~ ______ _3/9°oit6j---- ~~--- -
ben_zo(kJ!lll()[.antht:ne _______ NA _____ ),90E-Ol_ NA 
bis(2-ethylhexyl)ph_th_:~~e _______ NA _________ 8_40E~03 ___ NA 
chrysene _ NA _ 3.90E-Q2 __ ~ NA 
diben~o(a_,hjanth_race_11e _______ l'l_A_ _______ -~JQ!::+-00_ _ NA 

,_tlu_ora_n_thene ___________ NA ______ NA ________ N_A ___ .• 
incte_n()(U,:3-~)pyrene___ _ ___ NA _______ 3JO~Ql ____ NA __ _ 

:~:;~i~~~~~ ~~~--~~-~ ~ -~~ ~t~~: :~== ~~-=~ --~= 1~}~- ~-

-------- ---------
trichloroethene 
----------- ---

xyle-~n=es~----

p-c_ymene___ _ _ f ; II E·ll NA ____ l'IA_ ___ _ 
pheJ1ll!l.!hrt:ne _______ NA_ ____ NA _________ NA 

;~~:~~oro~hen~----------=-- __ __ ~~ 93E-Q_~ :~ IOE-OL:____"_t_ 616_E-ll 
tric_hloroe_the_ne__ ___ __ _ _ _ 6_32E_::09 l_Q0!.':-01_ ___ 6J2E-ll 
){yl(!llt:S _4_~3E-10 NA ____ NA __ _ 

1----

-------- _j_ ________ L_ ____ -i 
- -, -. -

--1- -
I~C!~_Surnlllation = .2E-IO J:IQ Sum111atio_n = ~~~--6.4E-Qi 
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Table B-11 
Summary of Potential Health Effects 

On-Site Commercial/Industrial Worker AOPC 2 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

8.7E-05 

8.7E-05 

Receptor Incremental 
Lifetime Cancer Risk 

1.7E-10 

1.7E-10 

06 March 1998 
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Table B-12 
Summary of Risk Quantitation 

On-Site CommerciaVIndustrial Worker AOPC 2 
Via Inhalation of Indoor Air 

Intake Equation C&XEf_X ED X ETX IR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure tim indoor 
Concentration of chemicals indoors (indoor + outdoor) 

Chemical Concentrations 

Boeing C-6, Parcel A 

(:omp~u~<!- __ _ 

I, 1-dichloroethene 
I ,2, 4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

Concentratio11 (mg/m3)_ 

2.23E-05 
4.45E-08 
7.97E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m.n,: 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 hid 
(see Tables 5-6 and 5-7) 

Compound __________ ~---

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Concentratio11 (mg/m3) __ 

NA 
2.53E-08 
8.01E-08 
4.65E-09 

NA 
NA 

2.90E-07 
8.25E-07 
3.01E-08 

06 March 1998 
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Table B-12 (cont.) 
Summary of Risk Quantitation 

On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation of Indoor Air 

- -

-" _______ C.ar~inogenic ('~lculation ___ _ 

~()_mJl()Und__ _ ___ (111~~~-d}_ __ l(mg~s:d)-J __ -~~ (u1~~e~-s) 
l,bjichloroethene ______ 2.59]:-07 ___ NA ___ __ _ _ NA _ 

L2ktrirJ1t:thylbenzent:_ 5I6E_-IO_V-JA _______ Ni\_ __ _ 

~~~~~i~~Tl[J~nz~nt:_____ N!25E-l_Q__ (i?ill~+oo __ .~~---
arocl()r__l1~4___ _ _______ -~-jNA 
aroclor_l_~§O_____ __ ___ _ Ni\_ ____ _ 

_______ __N_()_n-<::_arcin_Qg_eni~;_~(ll<;lllatio_ll __ 
CDI RID HQ 

Compot~nd _ {ITl_g/l<g:<l) ___ (mglkg:9J_ ufli_ti~:S_sL 

I,l-dichloroethene ________ ]14E-07___ _9,00E_~Q3 8.05E-05 

I ,2,4-tri!Tl~thylbenzene _____ _ _ _j .~5(i-Q2__ _ 2.0()Ei:Q~-- _7)3E_~07 

I ,3,5-trimethylb_enzent: ___ ~ ___ 2,59E_:09 __ -~j)QE_:QJ __ I]JE_:06 
aroclor_Il48 _ ___ f\IA _______ _Z-OQ~05 ___ _N_i\__ __ 

arot:lorj_l5_~------- _ __ __ NA 7.0Q_E_:Q5 _ NA ___ _ 
anJclor 1260 ___ ----~- NA 7.00.Ei:_Q~_ I'I_A_ ____ _ 
arse11i_c __ _ _ _ _ _]_,_OQg-04 NA 
benzo(a)anthnict:ne_ 4,00E_~Q~ __ l'J_;\ __ _ 
benzo(a)pyrene_____ NA _____ 40QE_:02 ___ NA 
benzo(b)_fluoranthene NA 4.00E-02 NA 

ars_t=r~ic _______________ NA 

benzo{a)anthracene ________ NA _ 
be11zo(a)pyrene NA 
benzo(b )fluoranthene__ NA 

; ~~~:6~ ~~~ =- .. 

1~[q,~=-i~~~~ .·] 

______ IZ_£:·lOJ 

1benzo(k)flliOra(1thet1e___ NA 4.001_0-02 Ni\_ __ _ 

lbis(2-ethylhe)(yi)(Jhth.alate _ NA JO_OE_::Q2 ___ NA ___ _ 

~~~~-~}_E_l_r~_~;an-_th~~cen~-::-- _--~~ ~~ :_ ~~~-H~--- ~-~---- --
, indeno( I ,2,3-cd)pyrene NA ________ 4~00E_:02 __ _ 
'naphthalene__ _ __ NA__ _ -~,QOE-02 

n:butylbt:m:e_ne __ _ _ ____ _ _ § 22E-10 2.9QE-Q_I_ 
n-(Jro(Jyl_b_enz_ent:_______ 2'-60E_:()9 __ --~9()E_:QI __ _ 

P:cy_me11_e__ '-----+----'-1"0'-"-0E,-_-0:..-I_+-__._.,--_,_--_--_-_ 
phen:1nthrene ___ __ ___ __ _ ___ 3.00E-OI 

pyrene _______ N_~---- _).I)OE:OL_ 
tetrachloroethene I.OOE-02 

- - ----- - ---- -~----

trichloroethene 7.35Ei:_Q~ 3_,_~5Ei:_Q§ 

xylenes _ _1.0.QE::Ol_ ___ _4J_t!E_:Q'l_ 

benz_()(l<)tluoranthene NA 3.90E-OI INA 

~~g;~~ylh~)(yl)p_h~h:~te ~t__ +~~~~&t -~ _ ~-~ 
dib~nzo{_a,h)a_nt_hnu:ene l'J_A _ 4 l_QEj-_QQ _ 1 NA _ _ 

tluoranthene NA NA INA 

indeno ____ (l_,_2_,3 __ -c·d--)pyrene_ NA 3.90E-Ol _ INA 
naphthalene___________ NA __ _ N_A_ _ _ _ NA ___ _ 
n-butylbenzene 2.94E-IO NA NA I 

~~~~~~~~~e11e_____ -~9~29E-IO ~~ _______ ~~----~ 
p_ht:ll:lJl.thren_e ------=-::- -- NA--=-=---=--=iNA __ -~·~· 
pyrt:_ne___ _ _ _ NA lNA 
t_et_r_ achloroeth-ene__ _ ___ 2.1 0-E-02 _ 7 07E--II l 
trichlcJroethe_ne_ _ __ __ IOOE~OJ __ _ 9 57E-ll 

:ko" .. ====--~~9E,IO NA : _ f 
~l =- ~=::~~ _:: _:~ -

ILCR Summation= 

---- 1------f--

__ J__ ____ =t_. j 
J-1Qful_111f1111lion_::_ ____ ______ 8_.7E-05 

Boeing C-6, Parcel A 06 March 1998 
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Table B-13 
Summary of Potential Health Effects 

DTSC Commercial/Industrial Worker AOPC 1 

Exposure Pathway 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

3.2E-05 
2.4E-05 
1.6E-03 
2.9E-03 

4.6E-03 

Receptor Incremental 
Lifetime Cancer Risk 

6.2E-ll 
7.3E-II 
7.9E-07 
3.6E-06 

4.4E-06 

06 March 1998 
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Table B-14 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Incidental Ingestion of Soils 

Intake Equation CS_X EEXEDXCEXIR 
BWXAT 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

Compouml__ __ 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo(a)pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
di benzo( a,h )anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

_ C<mcenlft~tiorJ!rngfl<g) ___ _ 

2.57E-03 
3.82E-03 
2.96E-03 
3.69E-02 
3.28E-02 
2.08E-02 
1.56E+OO 
2.43E-OI 
3.39E-OI 
3.91E-OI 
3.06E-OI 
2.58E-01 
2.86E-01 
1.36E-OI 
2.66E-OI 
3.33E-OI 

50 mglday 
I.OE-06 kglmg 

125 d/year 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-I) 

£()mR{)un<f _____ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

~ --~--- ··--· --- ______ fQ!]~~!J-~ti_ql!_{~g~g} 

2.05E-OI 
281E-03 
2.57E-03 
2.47E-03 
2.03E-OI 
3.12E-OI 
2.69E-03 
2.63E-03 
2.34E-03 

06 March 1998 
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Boeing C-6, Parcel A 

Table B-14 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 1 
_Via Incidental Ingestion of Soils 

------+-_ ___.N,,__on_::_(;_arcinogenic Calculation £:arcinogenic ~al.,ulatio_n _____ -~ 

Co-111Jlo_llnd____ _ ______ c'_"glk __ g-:d) __________ (mglkg--d), ____ f {•• __ -itless) 

CDI RID UH CDI CSF UR 
Compound____ {_mg/kg:d) ___ (mgfl<g-d)~ _(tl!litless) 
1,1-_<lichlo[()etl!ene 6.29E-10 9.00E-03 6.99E-08 
I ,2,4:tri_lll~tltyllJ_enzeJ1e _9_}_4_E- IO_~~QQI.;;_:Q_I _ -I:BiE-09 
LJ.?-trimethyl~en~ene 7.24E-10 _l,()OJ0-01 1.45E-09 
l!fJ1CJQrJl18 -~,Q~E-09 7 .OOE-05 1.29E-04 
aro~lorJ254 8.02E_:-Q~_~E-05 1.15/0_:-04 
ar~cJClrJ160 5,Q~~:Q9_e-l.QQE-0_5_ 7.12~_()~ 
11rs,~ic____ __ 3.82E-07 1--~,QOE-04 1.27E-03 
!JeJ1zJ1(a}oiolthracene 5.9_j.§::Q_8_ 4.00E-02----I 
benzo(a)pyrene 8.29E-08 ___ _4.00E-02_+-~-'-"C 
!><ctgQ{b)fl!!()r~!Jtltene 9.56E-08 __ 4.00E-02_+-_.,_,_,"-"""" 
bertzo_(l<}tluoranthene 7.49E-08 4.00E-02 
~is(~:~thyl_lt~l}ph_t_halate 6.31 E-0_8__ _l,OOE-02~1------' 
ch_ry_s_ell"-______ ____ 7 .OOE-08 4.00E:o_:?__ 
_<lib~nz_o(a,h)<!J!Ihracene 3.33li_cQL ___ 1,0QE:02 

IJ::<IiciJIQr()ethene 2.25E-IO NA NA ; 
1,~,4-trilll~IJyii,~~~~~e -== -~j34E_~Ig--:_~ NA- NA ---
LJ.?:trimethylbenzene____ _ _ _2_.52E>IO_ NA ____ - NA--

;~j~j~~!--- ~- ~~~~~~- n~~:~~--- -~:~~~:6~ 
~;o~~~;:-126o -- --I:S2-E"-o9- 7joE+oo --- --~4oE-o8 
arsenic ------- --- -1.36E-07 ------ -2:o4E-07 

~rgo_{l~Lanthracene _ . i i2E-OS- - ·2A4E~oii 
beJ1~{11)p~------ ------- 1.%E-08 -3:41 E-07 
Q'll~(~tlttoranthene --- -- 3.93E-OS 
~~~fl!!Qr~thelle____ 1.12E:+-OO ____ _ ___io2_gJ28 
bis(1:etltYihexyl)plltiHtll!t<c_____ 1.89E-I 0 
chrysene 2.8JE-09 
dib"-n_>:o_(~j;-}inthra-;;;.,e =-- -- -----4 B7E-08 

flll()("~rtthene 6.51E-08 _1,QQ!'-02_+---'-"-''-"-"-="" 
indeno(I.J,3~dJp_yrene ______ 8J2E-08 4.00E-02_+ 
naphthalene _________________ 2_01E-08 __ ___j,Q0£:02 
ll:l>tJ!ylbenzeJ1e _____________ M7E-1 0 I.OOE_:_Oj_ 
n_:p[o_pyl~nzene __________ ___QJ9E-1 0 I.OO_E::Q L_ 

tluoranthene INA 
i;,<Jin:C,{IJJ-<:d)pyr,ne _ 3.35E-08 
naphthalene NA 
~:lnr_ty~~n;~.;---- -- - -- NA 

n_-prgpylbenz~_e ___________ 2.2~E-!0 NA 
p-~yfJ1en~--- ------·· ...Ji,(l4E-IO I.OOE-01 
plte11_3nthre.11"__ ______________ 4._97E-08__,___3..QO!i_-_QL 
pyre_n_e_______ 7.63E-08 e---LOOE-02_+-_-, 
tetrachlorot:l]1ene _________ 6,_5~!0: I 0 I.OOE_:02 
trichloro~t)J,n_e __________ 6,43E-10 7.35E-OJ 
xy]t,~~------ _________ 5.72E-_I_(l __ e--.li>QE+OO 

p-cyme!!e_ ._____ 2.161.'_-10 NA 
phe_n_<111threne 1.77E-08 .. NA 
~y!"n~ -~~~----- _ fnE~QS__ -- ·---- NA 
tetrachloroethene 2.35E-1 0 5.1 OE-02 1.20E-II 
lricliloroeth~~;;-- ----··-- -------- - Tso£:o-2-- 3.:m-12 

~}'~~~~-==~==------- ~~:Q.iE"jo- -~A==---== NA_ .. 
f-------- --- +- ------1 f----

+~~==-=E -~+=~:: :_ 
J!..~B~u01m~tion ~ . _ _7,9E-07] H_Q Summation ~ 1.6E-03 
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Intake Equation 

SA 
AF 
ABS 
CF 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
cs 

Table B-IS 
Summary of Risk Quantitation 

DTSC On-Site CommerciaVIndustrial Worker AOPC I 

Via Dermal Contact with Soils 

CSX_Cf_XEfXEDX AF X.ABSX SA 
BWXAT 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

2020 cmuday 
I mg!cm2 

csv 
I.OE-06 kg/mg 

125 dlyear 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-I) 

Chemical Concentrations 

CQmroun_d _____ ~-~ ___ A_B.S (ul!itl~s}__i;Qil£entr~tion (mg!kg)_ <::omp()und _____________ -~ ABS (unitless) Concentration (mglkg) 

Boeing C -6, Parcel A 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3 ,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
J.OOE-01 
I.OOE-01 
3.00E-02 
1.50E-O I 
UOE-01 
1.50E-OI 
1.50E-OI 
I.OOE-01 
1.50E-OI 
1.50E-OI 
I.OOE-01 
I.OOE-01 

2.57E-03 naphthalene 1.50E-OI 2.05E-OI 
3.82E-03 n-butylbenzene I.OOE-01 2.8 IE-03 
2.96E-03 n-propylbenzene I.OOE-01 2.57E-03 
3.69E-02 p-cyrnene I.OOE-01 2.47E-03 
3.28E-02 phenanthrene UOE-0 I 2.03E-OI 
2.08E-02 pyrene 1.50E-OI 3.12E-Ol 
1.56E+OO tetrachloroethene I.OOE-01 2.69E-03 
2.43E-OI trichloroethene I.OOE-01 2.63E-03 
3.39E-OI xylenes I.OOE-01 2.34E-03 
3.91E-Ol 
3.06E-OI 
2.58E-OI 
2.86E-OI 
1.36E-Ol 
2.66E-OI 
3.33E-OI 

~---1 
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Boeing C-6, Parcel A 

Table 8-15 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
______ Via Dermal Contact with Soils 

,--------· ··----------l----

(Q~Oun,~d~~-------1~~ 
Ll:<lichlor()~lh.<ene ______ +-
1,2,4-lrilllelhylbenzell.._e -----1--" 
Lli:lriltl~thylb~n>:_e!le_. ____ -+__.,~,'"="~---1 

"'~or_!H8. ·--------+--= 
3!'JCI()r_l254 ·--·-------!--" <-""ce'""---f-.--'-' 
arocl<>r_!160 ____ ··---

~arc1~o_g_e__n_ic Cal~ul-atio~-=---_ -_ -_J-
CDI CSF UR 

. ___ ___Qlrn!'()_und Lllls.fl<g-<J} (rng/l<g-d 1 (.unotless) 
1,1-dochlor~th<en~------ ___ ___2_Q710::10_ l'JA_ NA __ 
11.1-t!illl<>lhYllle_nzene __ _I :J5E-OJ_ NA _ _ __ NA __ _ 
I,:JJ-trimelhylbenzene I 04!'-99 NA_ NA ___ _ 
l1r()(;l()_r_ll18 I _30E-08 _ __I]()g~()Q __ . _! OOE-07 
'"<>£1or_1254 Ll61o-08 ___ 'UOE+()() ____ 1!.911:>08_ 
ar()cJ()r_1_2!iQ_._ _ _ __ _ U4_E-()9_ _170E+OO -~65E~()~ 
ars~llic 1.65E-07 1.50E+OO 2.48E-07 
b~n;z(){a)'!JII_hra~ne _______ j.29E-07 LI5E+OO 1.48E-07 
IJ~nzofa)pyr~ne_______ 1.79E-07 LI5E+Jll 2 06E-0§ 
be_nz()(bjtl_u.orllnlh.""e ________ 2 9?!':07._ 1.15§+0_0 ___ . _2_3_8E-07 
lJ-'e~l1{~)tlll()!lJ!IIhe!ll: ___ .. _L621:-07 _ . LI5E+OO _____ I _j,86J:-07 

!Jis~_-e·t·h·y-lh.ex._illp.h!.haJ~t-e __ ··------ .. 9_._~---IE ___ -0·8_· __ 84()-J-:
0

0_3_ __ -_ -----~:. 7 __ .65E---IO_. __ chrysene_________ _ _ _L51E-07 ... l,l5E-OI ____ 1.14£:-0_8 
di!Jen.zo(~,h)anjhracene_ -~---- _720E-08 ___ 4.10E+OO ___ :!95E_:07 
tl_ll()llllllhe_ne _____ ---· 9.39E_:08_ NA_··--- Nf\. ___ _ _ 
indt:ll<>{_I,:!,J.:<:<J}p_yrt:n_e ____ . LI8E-07 ___ l,_l5g_+O_Q __ L35E-07 
!l~p_lothale~t: ____ ·------ I.Q210::07 __ NA ______ . Nf\ __ _ 

~=~~~~~~;~~~=--== ~J~+t:~= ~t--~=~-j~~~ 
p-cyn1e11e______ 872E-10 __ NA 
Jlhen~lllh_rent:____________ NA 

pyr~ne ______ ··---·-·-----1--
!~!r~ch~Qf<?ell~~"~~- _ -·------+---" 

p_yrene NA NA 
1e1ra~hloroethe_11_e_ --·- .5.10~-02_ ____ 4,84E-l! 

r

trichl()r()"'he_ne_ __ ·- ___ __ 

xy~ne~--· ___ -------+-__., 
-·----···--···-------+-----+------!----~ 

-- .. ·-·-- --- -------j 

--- --~---------+-----+-
·------------ ----- --____j 

--------------- ·--

~-'llloroet)Je_IIL_ _________ _ 2 28f:010 _L5()_E_-0_2 ___ L:l9_E-11 

r--_--------.~-_ .. -.. _-~-= ;;·AA -~-NA _____ _ 

------- --·-- --------
!IQ.fulmm.a.tion = 2.9E-03 1 ILC~_Su~nmatioll = _________ 3 6E-06 
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Table B-16 
Summary of Risk Quantitation 

DTSC On-Site Commerciavtndustrial Worker AOPC I 
Via Inhalation of Indoor Air 

Intake Equation CiXEf_XED X ETX IR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure tim indoor 
Concentration of chemicals indoors (indoor + outdoor) 

Chemical Concentrations 

lloeing C-6, Parcel A 

Compound ________ C:()Jl(;entrl!ti<Jn (mg/m3) 

1,1-dichloroethene 
1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

1.64E-05 
2.80E-08 
5.58E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m>lh 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

4 hid 
(see Tables 5-6 and 5-7) 

(omJlO~nd ________ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

Conce!J!rati<Jn (mg!nQ) __ 

NA 
1.97E-08 
6.01E-08 
3.54E-09 

NA 
NA 

2.53E-07 
5.45E-07 
3.82E-08 
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Table B-16 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Inhalation of Indoor Air 

___ _ ____ __ _______ Non-Carci~genic Cak!!lati()n_ _ 

I compound ___________ (_ITl~~:d)_ JITl::<IL__Wu_n7t~~s}_ 
L 1-dichloroethen~------- _b_§§£0:Q7. ____ _2,QOE-03_t--l· 95E-05 
I ,2,4-trimet_hyl!J(!J1ze_n_e _______ 4.54g-JO ____ 2,00f0:03 _____ b_2]E-01_ 
I ,3,5-trimethyl!Je_~z;_e_lle__ _____ r--'L06E-l ()_ '-2,0Q~Q~ __ __4.53EO_:Ol. 
arocl_or_!148 _______________ NA 7.00E-05 r-.JA ____ _ 
aroclor 1254 ______ NA 700E-Qi__ (\/_A ___ _ 
arQclor_1]60 __ ... _________ NA 7.00E-05 NA 
ar_senic______ _ _ __ _ ___ _ (\/A 3.00E-04 NA 
ben_l:o(a)<mlhfacene_ _____________ I\IA 4.00E-02 NA 
benzo(a)pyrene N_A ______ 4J)Q~.:QL_ NA ___ _ 
~flzo(b)tluoranthene __ _l'i_A 4.00E-02 NA.._ __ 1 
benz;_o(k)flll{)f_'lntbene NA ______ '!.OQE-02 __ l'/A __ 

. bis(2_-e_tllyJ!le__xyl)phth~ll!lt;. _ _ _ _ __ N_A 2.00E-02 NA 

f
chrysene__________ _ N;\ _________ 4.00E-02 NA 
dibenzo(a,h)anthracene___ ________ NA _____ ___4cOQE:02_ _ ]'lA 

[t11J()ranthene _________ N_i\ ______ _i()OE..::Q_2_ Ni\ __ 
f indeno( l ,2,3-cd)pyrene _ _ ________ }'IA ____ f--4~0~-02__ I\IA_ __ _ 

I
, ~~~~~;_t~-~~~e~~- -- =--=-==== _-_- ~J""2Q~~l-Q_-_ --.. -~ ~~E_~:~i.:_.:-=_ _NA_-I-.t o-E--09 
n-propylb~_nzene 9. 76E-1 Q_ ___ 1}.0~Q! _ _l37E-09 
'p-cymene _________ ---+-~-ISE-lL______lj)QE-01 __ 2c'ZlE-lO 
pht:nanthre(le____ NA 3.00E-Ol NA I 
pyrene NA ___ 3cOOE-OL_l'I_A __ _ 
tetrachlon>_etht:n_e ______ ----f-~llli:_Q2__ __ LOOE:O~ ___ 4j_l E-07 
trichloroeth_elle____ _ __ 8.85E-09 __ 7.1_5.f0:9L ____l1Q_EO:_Q§_ 
xylenes _ 6.20E-l 0 2.00E-O I _]JQ£0:02 

------ ---- ~<L§IIIllltlllli()~-=._ __ !_~-~ 

Boeing C-6, Parcel A 

---Carcm()genic c-;;!~l;iQn ---- I 
CD! T CSF ILCR I 

COITliJ()Un_d__ (mglkg·d) ___ l(mg/kg-d}i__ __ (unitl~s) 
Ll:dichlorQ_ethene _______ 9_50E-_()_8_~J\ ______ NA 

!,1,4-•rimo~ylbo~~' _ 'm-to rA _ NA_ __ 

~~~~f~r:~ne ______ ~- d-~4E-l~ ~ ~f;~ftg~-----_- ~~ -- ! 

~roclQf_l]llQ___ ______ NA _______ 7 70E+OO ___ t-IA ___ 

1
, 

ars~nic______ _ __ NA _L20E_+() L _ _ NA_ __ _ 
b()nzo(a}anthracene _ 3c29E::QI __ NA __ 
!J.t'flz;_()(a_}p_yre_n_··e __________ NA___ ____ _3 90E+OQ_ ____ NA ___ . 

:~s~~l~E!~~~J~k~--~~--~-~~-~--- 320E~Ol ~~--=_--1 
chrys()~e _________________ (\/A _3 9Qf::QL_ li_A_ ___ _ 
di!Jenzo(a,h)a_nthracene _ NA _'UO~+()O_ 

tluoranthene_ _ ____ __ NA NA 
indeno(IJ2,3-cd)pyrene_ NA 3.90E-Ol 
na(Jhthalene _________ NA _ _ N;\ _____ _ 
n-butylbenzene _ l.l4E-l0 NA 
n_:JJrQQYI!Je.nz~~~-=- -- - - -3-:49E:=-w t-<P.=~:- ___ INf. __ _j 
~~~:~~~~;;~--------- r:d Q5E:l ~_ __ ~1------j~~-~ 
-------------~-------------- -- --------- --------1 

pyrene NA NA .NA 
tet~~~hloro~thene -- _ -- l.47E-09- i-IOE-02 - j 3"08E~ll 
trichlQrQelh~D~_-___ -- --- 3.I§E-O_<}___: -~ l OOE:_02-==: C3j 6E-ll 

xyit!!l~-------- NA 

-+ +---- ---·-----

--- -- 1-- - " ---~ --=-~~~ 
ILCR Summation= 6.2E-ll 

-~· - -- --------~ ----------- ----
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Table B-17 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC I 
Via Inhalation of Outdoor Air 

Intake Equation {CLf(C~X !!PEf)}lCEEXED_X_ET_2UR 
BWXAT 

IR Inhalation rate of gases (RAGS, 1989) 
EF Exposure frequency 
EOn Exposure duration for non·carcinogens 
EDc Exposure duration for carcinogens 
BW Body weight 
ATe Average time for carcinogens (lifetime) 
ATn Average time for non-carcinogens (EOn x 365) 
ET Exposure tim outdoor 
Ci Concentration of volatiles in ambient air 
PEF Particulate Emission Factor (see Table below) 

Chemical Concentrations 
Soil PEF Volatile 

0.83 m1/h 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

4 hid 
(see Table 5-6) 
(see Section 5.3.1.2) 

Soil Volatile 
Compound_ _ ______ ('on.£(1118ikg}_____(rn~lkg)___('Q!l.C~ntr~tion_ (mglm3) C:ompound ____ Co11C {mg/k_ ___ PEF __ ('o~centration (mglm3) 

I, 1-dichloroethene 2.57E-03 NA 1.24E-05 naphthalene 2 05E-01 4.77E+09 NA 
I ,2,4-trimethylbenzene 3.82E-03 NA 2.38E-08 n-butylbenzene 2.81E-03 NA 1.43E-08 
I ,3,5-trimethylbenzene 2.96E-03 NA 4.37E-08 n-propylbenzene 2.57E-03 NA 4.48E-08 
aroclor 1248 3.69E-02 4.77E+09 NA p-cymene 2.47E-03 NA 2.61E-09 
aroclor 1254 3.28E-02 4.77E+09 NA phenanthrene 2.03E-OI 4.77E+09 NA 
aroclor 1260 2.08E-02 4.77E+09 NA pyrene 3.12E-OI 4.77E+09 NA 
arsenic 1.56E+OO 4.77E+09 NA tetrachloroethene 2.69E-03 NA 1.70E-07 
benzo(a)anthracene 2.43E-OI 4.77E+09 NA trichloroethene 2.63E-03 NA 4.46E-07 
benzo( a )pyrene 3.39E-01 4.77E+09 NA xylenes 2.34E-03 NA 2.79E-08 
benzo(b )fluoranthene 3.91E-OI 4.77E+09 NA 
benzo(k)fluoranthene 3.06E-OI 4.77E+09 NA 
bis(2-ethylhexyl)phtha 2.58E-OI 4.77E+09 NA 
chrysene 2.86E-OI 4.77E+09 NA 
di benzo( a,h )anthracene 1.36E-OI 4.77E+09 NA 
tluoranthene 2.66E-OI 4.77E+09 NA 
indeno( I ,2,3-cd)pyrene 3.33E-OI 4.77E+09 NA 

Boeing C-6, Parcel A 06 March 1998 
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Table B-17 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 1 
Via Inhalation of Outdoor Air 

___________________ ]\lon.-.C:~rcinogeni<; Calculation_ __ 
RID HQ 

(mg/kg_-d) _____ (unitle~L 
9.QQE-03 _____ 2)_410-05 
2_.QOE-03 I 93~.:92 
~.OOE_:03 3.55E-07 

1.72!'>Q9 
aroclor 1254_ __ _____ _ L59J::-09 
aroclor !l§O ____ ____ _ 
arsenic - ~-------- -------------

benzo(a)anthracene _______ _ 
benzo( a )pyrene __ 
benzo(b )tluoranthene. ____ _ 
btmzo(k)tlu()!_anthen_e ------+-
bis(2-ethyLhe)(yl)pl1tllal,ato.-.e ___ -+_-
chrysene ______ -----1 
djbenzo(<~,hjall(h.I_ac;e_ne_ __ 
fluoranthen_e _____________ JO~J0-13 
in(je_no(l ,V~d)pyn~n.,e.__ _____ +--'-'-'-"-.,._.=---1'----" 
11aphthalt:_n_e __________ _ 
n~!Jl!tylbe_nzene _______ _ 
n-propylbenz.e!l.e _______ -+-~ 
p-cymene ________ _ 
phe_nant!J!<!!le _____ _ 
pyrene _________ _ 
te_(rac;hloroethene _______ +__.,_ 
tric_hl()r()e_the_n~ _______ ------+ 
xyle_11e_s _______ ------+--'-'"'-"· 

-----+------· ·- --

----·---------+------- +-------
----------- ·---+ 1-----1 

!f_Q fuu11mation = 2,_1E::_05 

Boeing C-6, Parcel A 

--=coi _carcLnog~~W_Calc:lll<tti~rLI:;~~_:_l 
CoJT1pound _____________ f_mg_/kg~dL~{mg/kg-d)cJ ___ l{unitlt!ss) I 
1,1-d_i~l~roetll_ene __________ 7J.2E-0!!_ I'IA _ __ N~_ 
IJA:t.rillleJhyl[)t:_nzenL_ __ _ L38E-IO _ NA _______ NA__ 
I ,3,5_:trirnt:thylbef1Z(!f1e______ 2c54E-1{) __ NA __ _ _____ ]'Jft. __ _ 
aroclor 1248 3.45E-13 
~~Q~IQ~_1]_54 -·:=~~ ---- ~------ __ ] 7QIO+()O -io7E~I3 J 

~~fi~::t:race~e--~===_:_- . -_~}9~~-~:=~ H~~~:! l 
ben~o(a)pyrene_______ ___ __3JQE+OO L61E-12 
benzo{ll}fl_llorilllthe_n_e____ 3. 90E-O I 
b_eJ1~Q{k}f1_ll{)f<lf1lhene________ 3.90E-O I 
bis(2_:t:t_hylht:)(yl)phtha_late_ 
c;h_rys_e11e ____ .. _____ _ 
dibel1~{<t,ll_knt11fa_cel1e ______ _ 

8.40E-03 
3.90E-02 

---------

1.85E-13 
--------

__ ._1~_~13 
2.63E-15 
1.36E-14 
6.78E-13 

fluoranthene. ___ _ 

~:~~:~)py"~~= !~~t~ ~~ 90F:0J~:- ~~~~ '"F '1 
n_-p.ro_pylben~ne____ _ _ __1 §QE.-!Q__ I'J_~--- _ _ INA __ -1 
~~?'n~~~~~-en-e ----------- - ~-~~~~:~ - ~~ ------1~~ -- -
:~~~~~:~:~~~~:l1e_ ~~--- =H~n~-- ~-f -~~:6~---=- ~~-~~~: n 

,,,::~~ ---~ :-"A~<~F:~~ 
nmll_tiQn_=__ __ 7.3E-II 1 
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Boeing C-6, Parcel A 

Table B-18 
Summary of Potential Health Effects 

DTSC Commercial/Industrial Worker AOPC 2 

Receptor 
Exposure Pathway ------------------~H~a~z~a~rd~Q~u~o~t·~·e~n!.-t -~ 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Hazard Quotient= 

4.4E-05 
2.4E-05 
1.9E-04 
7.7E-04 

l.OE-03 

Receptor Incremental 
ExposurePathway __________________ L~i~~et~im~e~C~a~n~c~e~r~R~is~k~_ 

Inhalation of Indoor Air 
Inhalation of Outdoor Air 
Incidental Ingestion of Soil 
Dermal Contact with Soil 

Total Population Incremental Lifetime Cancer Risk= 

8.3E-ll 
4.9E-ll 
3.7E-07 
2.1E-06 

2.5E-06 

06 March 1998 
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Table B-19 
Summary of Risk Quantitation 

DTSC On-Site CommerciaVIndustrial Worker AOPC 2 
Via Incidental Ingestion of Soils 

Intake Equation C~XEF X EDXCF X IR 
BWXAT 

IRs 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Ingestion rate of soil (RAGS, 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non·carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non·carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C -6, Parcel A 

Compo~nd __ 

I, 1-dichloroethene 
I ,2,4-lrimethylbenzene 
I ,3,5-trimethyl benzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo(a)pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
tluoranthene 
indeno( I ,2,3-cd)pyrene 

_ Concentrati<>n {mglkgL __ 

4.05E-03 
1.85E-02 
8.93E-03 
1.63E-02 
1.63E-02 
1.72E-02 

1.06E-Ol 
2.24E-Ol 
2.28E-Ol 
2.05E-Ol 
1.03E-Ol 
1.22E-Ol 
8.54E-02 
1.18E-01 
2.12E-Ol 

50 mglday 
l.OE-06 kg/mg 

125 dlyear 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-1) 

Compound _____________ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
lrichloroethene 
xylenes 

Concentration {111glkg). 

2.15E-Ol 
6.18E-03 
5.78E-03 
6.45E-03 
1.42E-Ol 
1.28E-Ol 
4.53E-03 
8.56E-03 
6.45E-03 

06 March 1998 
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Boeing C-6, Parcel A 

Table B-19 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 

,-----=-=--=----c----;--::c-:--:--:--V~ia'--I,ncidental Ingestion of Soils 
------------------+--=:':N"o,~n~-C=a"rcfuggenic Calculation _ _ _ _ _ ___ (:arcmogenic CalculatiOn ____ _ 

CDI RID UH CDI I CSF I UR 
Com]Jound (mg/l<!l:'IL_ {rng/l<&dL__(unitless} _____ C:<J'!'P()Und_ _ (mg/kg-dL _ (mglkg-d) '- {unllless} 
l>l:dichl()r()ethenL ____ ~ _j).91E-10 9.00E-03 LIOE-07 1,1-dtchlor<>.efuene ________ 3 i41:-1()_ INA_ _______ INA _ 
1,2,:4-trirnetltylbenzene 4.53E-09 5.00E-OI _9.05§:.Q2 J,~4-trim~thylbenzene _ I 62E-09 _ NA_ ____ lNA __ _ 
L3,Hrirnethyi]Jenzene _______ V8E-09 5.00E--OI_ 4.37-E-()-~9 IJ2:lrirn"tltyll>enzene _______ .1__.!!()E--I() N_A ________ liNA _ _ 
aroclor 1248 3.99§:.()2__r-l,QQ!0:()~----~-,_7_0~-0_5_ ~oclor 1248 _IAl_E-09 ___ 7_.701:_+0_0__ _UOE-08 
~roc_h,p5_4 3.99E-o9 7.ooE-o5 5.7oE-o5 an>c!<>rJ2_5_4_ ______________ _j.42E-o9 __ L_70E_:~_oo_ ___ l_uoE,o8 
aroclor 1260 11!.~()2__ ___ ],OOI:_:()L __ (j,l)JE_:()~ aroclor 1260 J70E+OO_ ____ 1.1610:-()~ 

arsenic___ NA 3.00E-04_'ti_A~ ar_se~i<;______________ __ 1_50E+OO _____ NA ___ __ 
bellz()(aJ'!nthrac_etl~ 2.59E-08 4.00E-02 6.48E-07 b~nzo(a)~nthra~en~_ __ _ _ _ _ L 15E+OQ _ _ __ __l.06E-()8 
b_.,n_zg~)p:r-rene ________ 5.4~~~~,00E-02 1.37E-Q6 beii>:Q(a)p:r-rene _______ _l.I5E+OI__ _ _ _V5E:07 
benz<J(b}fl_u()r~nthene 5.58E-08 4.00E-02 1.39E-06 ll~'!.>:Q(b)f1uoranthene _L.]5E_2-()0 ___ 2.29E:-O~ 
benzo(k)tlu()ranth~ne ____ ~.OIE-08 4.00E-02 _1)_5E_-O(j_ benz_()(k)tluoranthene___ ___ L]5E+OO _ _ 2.()6E-08 
bi_s{2-eth:tfu<:)(yl)phthalate ______ JJ:lE-08 _ ___b()()~02 __ _!16E-06 bis{2_-ethylhtoxyi)phthal_a~--- __ 8.40f::03 j_7,_5(j_E-Il 
clt_ryse11e 2.98_~()_8 ____ 4,0()E:02 ____ _7,~6_E_-()7 fhrysene _jj51:_:()1_ __ ~1_1)3~:09 
t!ibenzo~>h)a_rtthra£ene ________ 2,()9E-08 __ 4.00E-02 5.22E-07 dibeliZ_o(a>h_)an~h_ra~ene __ _ 
f111oranthene 2.891:_:()!__~,QOE-02 7.22E-07 lltloran!hene---c __ _ 
indello{l-,2,3-c<l)pyrene 5.19E-0!__ __ 1,Q_OE-02 _ 1.301'::_-06 i_ll_(lenQ{!,2,3-cd)pyretle 

1 nap_hth_llle_ne 5.2610::08 ___ 4,00E:-02_ __ U_IE-06 naphjh_,.]ene _ 
n-butylbenzene_ 1.51E-O?-- _j.OOE-0!___ _jj_!l:_:()~ n-bllt:tlbenz~ne _________ _ 

n_-p.!Qp:ti!>etl~"-11~-------- _j ,1!E.:()2__ -! .OOE-0 I 1.41 E-08 n-Jlr"JlYJll.,n>:et~e ________ _ 
]J·CYil!.etle 1.58E_-()2__ _ _I,QOI:_:() l__l-_1,58f::08 
/PiJen31}t_hre_ne__ _ _________ _3,47!l-OL __ ;J_,QQJ::-01__c--11_6f::()7_ 
pyrene ___________ ~_3.13E-08 3.00E-02 L04E-06 
letrachi<Jroethe_ne _________ L II E::09_ _j.QOE-02__ .IJ I E-07 
trichloroethene 2.09E-02_r-I_l_5E-03_1-_ 2.8_5!';:()7_ 
xylenes 1.58E-02_ -~-QQE+OQ_ _ __7&21:_:_1() 

~---~-------~----~ I 

-- ------1 I 
HQSummation = 1.9E-04 

l~~~-

p-cymene _________________ _ 

phenanthrene _____________ __ 
p}'ren._...ec-_c-_ 
tetrachloroethene 
trichl()r_o~th~ne _______ _ 
_xyle~es ______ _ 

2J3E-08 
NA 
NA 
NA_ 

_,NA_ 
NA 
NA 

I[.~R~um_rna_tion_"'___ ____ 3.71'::07 
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Table B-20 
Summary of Risk Quantitation 

DTSC On-Site CommerciaVIndustrial Worker AOPC 2 
Via Dermal Contact with Soils 

Intake Equation CS_X_Cf_X_Ef X ED XAf_X_ABSXSA_ 
BWXAT 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Adherence Factor 
Absorption factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Concentration of chemicals in soil 

Chemical Concentrations 

Boeing C-6, Parcel A 

i:Ot11P()1Jll_d 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimetiJylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

__t\BS (unitle~s) _ Conc.,ntration {lllg/l<g) _ 

I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
I.OOE-01 
J.OOE-02 
I.SOE-01 
I.SOE-01 
I.SOE-01 
1.50E-OI 
I.OOE-01 
I.SOE-01 
I.SOE-01 
I.OOE-01 
I.OOE-01 

NA 

4.05E-03 
I.SSE-02 
8.93E-03 
1.63E-02 
1.63E-02 
1.72E-02 

1.06E-OI 
2.24E-Ol 
2.28E-Ol 
2.05E-OI 
I.OJE-01 
1.22E-OI 
8.54E-02 
I.ISE-01 
2.12E-01 

2020 cmJday 
I mg/cm> 

csv 
I.OE-06 kglmg 

125 dlyear 
25 year 
25 year 
70 kg 

25550 day 
9125 day 

(see Table 5-1) 

Compo_uml _____ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

___ A)3S_(unitJess) _ Concentr~tion_{mglkg) __ 

I.SOE-01 2.15E-OI 
I.OOE-01 6.18E-03 
I.OOE-01 5.78E-03 
I.OOE-01 6.45E-03 
I.SOE-01 1.42E-OI 
I.SOE-01 1.28E-O I 
I.OOE-01 4.53E-03 
I.OOE-01 8.56E-03 
I.OOE-01 6.45E-03 
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Boeing C -6, Parcel A 

----- ------
Table B-20 (cont.) 

Summary of Risk Quantitation 
DTSC On-Site Commercial/Industrial Worker AOPC 2 

·-:-c---c::---:---=--=-=--:-c----'-'Via Dermal Contact with Soils 
_ ·-----··--·- _cor()ll-carFo'ifui£ cal""\lllio~H ' ------~~r~ii"!9H~~i~ ~.)lc~JI_ation 

('omp<mnd ·---- (_mg/kg-<l)j(!Jlglkg-<l)i _uni.tlessJ _ 
1,!-dic1l!Qr9ethene __ . _____ _±,OOE-()2_ 9,00fi:Q3 __ _4.~5E-07. 

::;::::~:~::~~::~~~:~~-=~=---=• =Hi~:~ij-- -;~~~-:6 __ :__ ~ii~~~ 
aroclor 1248 --·---··-_L6.!10.:Q8__ __ 7,0QE:OL ___ VOE-()1 

!~~~:~; i~}ci --- -- ~~-=--~-~:t~Jt~~~ci~~~~i=-~:~~~:~t=-1=~~~!~~ 
iarsenic NA 3.00E-04 NA 
ben_zo(a}~tllracene ____ . _____ l.of?f:-07_ j--1~QQ.E:-QL_~}.g.:()6 
benzo(a)pyrene 3.32E-QL_~,OOE-02 8.30E-06 
bc:nzo(l>lfluoranthene 3.38E-07 4.00E-02 8.45E-06 
benz_<>(k}tluQr!llllll•ll_e -· 3.04jl:Q7_,_4"0Q_E-:QL_ 7.60E-06 
bis(2-ethylh.O)(yl)Rillllalate ____ L()2E~O]__ __ l_.()Of:c.Q~_ iQ9E-06 
chrysen_e__________ _j,81Io-07 __ 1c9()E-0_2 __ 4.52E-Q~ 
<Jibenzo(a,h)allthr".cene.____ _I ,llf-Q7 ___ .iOOE-Q2 _ _lJt)E-_06 
tluoranthene ______ . ------· _IJ7g,rrz ____ 'U>OIO:-Q~-- _2.92_E-Q~ 

in_~tlo(1,2,Bd)pyreJ1e 2.10'-':-.07_j--1}l0~02_____l]j!O-()t) 
n_aphthalene 3.19E-07 4.00E-02 7.97E-06 

1 n-!J~tyl!>e112:~ne 6.11 E:02___e-_LQOE-OI ___ HIE:-~ 
n-proJlylbenzene 5.71E-09 I.OOE-01 5.71E-08 
p,cymen~---·--·-----·- -~7E_:Q9 ___ _j,_QQ§:01 ___ 6]7f:.OS. 
phenanth~n<;_ ______________ 2_._[0E:Ql_ ___ ],OOE~_QI ______ ]Jl2E-07 
pyrene___ 1.90E_-OL___:l.QOfi:n __ 6]2E-06_ 
(t!trachlon>ethene 4.4~~0<) ___ LOQE::02 __ 4,48]0-07 
trichloroethene 8.461'.-02___ _ _Il5g-03 1.15E-06 
xylenes ___ .. ______ 6)]!:;-09 _ _1,QOE+OO 3.19E-09 

---- ---·- --------·- i 

, __ 

H.Qfut!Jlmation--= 7.7E-04 

----··- .. ____ Compound_ 
I ,lcdichlon>eth~ne --· _ _ 
!ll_l_'!:!!ful~!_~y!~~~~~~--
J..J,5_-tti!11t!lhylbenzene ___ _ 
aro<:lor_!~48 ___ _ 
aroclor 1254 
---------------- ---

aroclo~ I ~6() ____ _ 
~_r~~ni.,c ___ _ 
!Jenzo(a)lt!llllr!lC~n~----·--

CD! CSF I UR 
(mg/kg-d) (mg/kg-d)-1 __ (unitless) 

1.43E-09 NA :NA 

j!i~;H~~: ~~~E±0Q=_j~;4~~-osi 

~nzo(a)QYT~ne '·' 
ben~(hlfllt<>ran_tllen_e _____ 1 
l>en_Z()(l<)_tluoranJhene 
bj~(~~lll.\'!h~X.YI)p_~h~!!lte ____ -~~4E-0~_ 
chrys~11e ___________ §46E:08_ _1.15E,OI 7 43f:-09 
dibenzo(11,h)ltnth~acen~-~ ____ 4~52E-Q8__ 4.10E+OO __ 1.85E-07_ 
tluofanthene __ -----·--··-- ·- .. 4,16£:08 ___ NA ________ NA 
in(j~n()(l,~,3-(:d)pyr~e____ L4~:Q8 __ _1.15_I:+QO____ J! 60E:08 
ll~Phtha~ne ______ L~fi:Ql_ __ NA_____ NA ____ _ 
11.-_buJy!l>en.>:~-------- _n8fc09 __ NA _________ NA __ _ 
11-PI<>P.Yll>en!'~"~------ ___ _ -~ OjJ'.:<J9 _ l'JA N_A __ 
p-cytne11e _____ 2.28~2_- _ NA NA 
Jlhc:~th"'.ne _·I,~~J'.-01! NA NA 
pyrene. ____________ . ______ ... 6.78E-Q8 
te(r~chlon>e!ll~:ne_ __ .. _ 1.60E-09 ~.15E-ll 

:;:;~·.'"'· • ~-~-~-=-= __ -•.. -_- =~-i-~=t=:~_·_:~-'--E---~ ...•.•. 1~,~-----[-I ~IL<:~~~~~:~~~=-=-~-;~-06 
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Table B-21 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation of Indoor Air 

Intake Equation CiXEEX ED X ETXIR 
BWXAT 

IR 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases {RAGS, 1989) 
Exposure frequency 
Exposure duration for non·carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure tim indoor 
Concentration of chemicals indoors (indoor+ outdoor) 

Chemical Concentrations 

Boeing C-6, Parcel A 

<;'o_mpQ~nd ___________ c:_on_c;.,n_tration _(_mg/1!13_)_ 

I, I -dichloroethene 
I ,2, 4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor I 248 
aroclor I 254 
aroclor I 260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

2.23E-05 
4.45E-08 
7.97E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 '"'/h 
I 25 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

4 h/d 
(see Tables 5-6 and 5-7) 

_<::omp_ound 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

ConC!"tr~io_n (mg/1!13_)_ 

NA 
2.53E-08 
8.01E-08 
4.65E-09 

NA 
NA 

2.90E-07 
8.25E-07 
3.0IE-08 
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Table B-21 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation oflndoor Air 

___ , ______ Carc,inogenic C::.alculation _____ -~' 
CDI ! CSF ILCR 

C. ompound.. --·-.. -.. -. --·. (mglkg-d) J(.·m· g/k.·g-d .. ).-1. ·-·]~. (ll_.nitle.ss.>L. 1,1-dich1oroethene 1.29E-07 •NA NA I 
w.;;;~~;t~;;~t~--- ~;~:~ t~~ ~:"1~=~,~~-~---
ar()(;10r_1_254 NA J1 

7 70E+OO _ _jNA I 
aroclor 1260 NA 7 70E+OO INA 
arsenic___ ----- ------- NA- -- 1 20E+01 - -- 1NA- --- -~~ 

~~~t~:~~:~c~n~~=~-~ --~~-- -- ;;~:~~b_ -_- ~1---
benzo(b}tluora_nthem: _ _ NA 3 90E-01 NA · 
benzo(k)tluoranthene _ NA ·- _ 4 3.90E-OI - NA- jl 

i;~~;:~;:~~, ~-~~~ ~~~~~~:_1i~J!J! ~-:~~~~ . . .I 
~n!~~~;:~~-~c~):yr~ne __ - _ - ~~ __ -,Nl90E-OI -~~~-~-=---! 
n~l!tylbenzene 1.47E-10 . NA NA I 
~~~:~~~nzene __ _ _ ~~~~~~ :~ ___ ~~ .. ~~ 
phenanthren~_ _ . NA _______ NA 1 

--1--___..N_o_n-Carcin.Qgenic Calcl!lation __ 
HQ 

Compound ___________ _ 
I, 1-dichloroethene 
1,2,4-trimethyl~~nzef!e__ __ 3 61E_:()7 
I),5-trLme_thyi~J1~nt: _______ 1.1910,:'()9_ .. __ 2.()0!0-03 __ M7E_-Q7 
aroclor1248. ______ N_A _l_..Q()!':_O_'i_N-i_ __ 
arQ(;)orJ254 _ _____ _?,OOE-05 NA ___ _ 
aroclorl260 .. _7.QQI':-Q5_l'/_A __ 

3.00E-04 NA 
-----~--- -· ---- --·--- -- ---------

.._._ __ ----1 _1.QQE::02 __ NA ___ _ 
4.00E-02 NA -·- ----- ----------------------

4.00E-02 NA 
------------ - - ----· -··-

4.00E-02 NA 
- - - -- -----

2.00E-02 NA 
-- --- - -- ----

NA 

---- --- -~-

p_yr~ne NA _________ NA ___ . ____ NA ____ ~ 
tetr.achl()ro_ethe~------- _L.§8!:::0_'1 2.10E-02 __ 3531:-11~ 

trichlof()~tllene__ 4.79E-09 1.00E-O·J· _____ 4,22I:~U !' 

x_ylenes 1.74E-10 NA _____ NA __ _ 

--- --~--- ------ ------------

------------ -·------------

---------- -- -----

'·-·--- --·--·---------------- --- --=-~--=---~--- 1 --8.~~~~1 

pyrene 
tetrachloroethene -. ------------

trichlo.ro.t:!l1e.nt:_ ______ --+__. 
xylenes __ ----------+-

·-- ---------------1 

4.4E-05 J!~IJillmatj()IJ__"' 
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Intake Equation 

IR Inhalation rate of gases (RAGS, I 989) 
EF Exposure frequency 
EDn Exposure duration for non~carcinogens 
EDc Exposure duration for carcinogens 
BW Body weight 
ATe Average time for carcinogens (lifetime) 

Table B-22 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation of Outdoor Air 

{ Ci±(Cs Xl!PEE) )_X_EEXEDXELXJR 
BWXAT 

0.83 m,/h 
125 days/year 
25 year 
25 year 
70 kg 

ATn Average time for non-carcinogens (EDn x 365) 
25550 days 

9125 days 
4 hid 

(see Table 5-6} 
ET Exposure tim outdoor 
Ci Concentration of chemicals outdoors 
PEF Particulate Emission Factor (see Section 5.3.1.2) 

Chemitnl Contentrations 
Soil PEF Volatile Soil Volatile 

_Compound _______ ('Qn~(mglk_g}_(rnJlf<g}_ Con~"'!tratio_11_(mg/m3) ~ornpoullQ ____ _(';o~ {lng!k ___ PEF _Concentr~tion ( mg/m3) 

I, 1-dichloroethene 4.05E-03 NA 1.24E-05 
I ,2,4-trimethylbenzen 1.85E-02 NA 2.38E-08 
I ,3,5-trimethylbenzen 8.93E-03 NA 4.37E-08 
aroclor I 248 1.63E-02 4.77E+09 NA 
aroclor I 254 1.63E-02 4.77E+09 NA 
aroclor 1260 1.72E-02 4.77E+09 NA 
arsenic NA 4.77E+09 NA 
benzo( a )anthracene 1.06E-OI 4.77E+09 NA 
benzo( a )pyrene 2.24E-OI 4.77E+09 NA 
benzo(b )lluoranthene 2.28E-OI 4.77E+09 NA 
benzo(k)lluoranthene 2.05E-OI 4.77E+09 NA 
bis(2-ethylhexyl)phtha 1.03E-OI 4.77E+09 NA 
chrysene 1.22E-OI 4.77E+09 NA 
dibenzo( a,h)anthracen 8.54E-02 4.77E+09 NA 
11 uoranthene 1.18E-OI 4.77E+09 NA 
indeno( I ,2,3-cd)pyren 2.12E-OI 4.77E+09 NA 

Boeing C-6, Parcel A 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

2.15E-OI 4.77E+09 NA 
6. I 8E-03 NA 1.43E-08 
5.78E-03 NA 
6.45E-03 NA 

4.48E-08 
2.61E-09 

1.42E-01 4.77E+09 NA 
1.28E-01 4.77E+09 NA 
4.53E-03 NA 1.70E-07 
8.56E-03 NA 4.46E-07 
6.45E-03 NA 2.79E-08 

06 March I 998 
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Table B-22 (cont.) 
Summary of Risk Quantitation 

DTSC On-Site Commercial/Industrial Worker AOPC 2 
Via Inhalation of Outdoor Air 

--·- . . -

.------ CDI _<::~rcif1(lg~~~ ~al~tJiatJo~n_ILCR- _ 

~ompound (mglkg-d) ___ (mglkg-dl,____ _(unitLess) 

lj:~~R~~;~~-;~;e_ll~----- ---- -H~t~~-- ~~--- --___-:::: ~t~=-= 
IJ,5-trimet_hylbenze~--~l1!i:_IQ ___ NA__ -==l~t\___ __ _ 
:~~~ttru-_-_---_--_-=-~ -----~=~~~~ j~~~~l~ _ j~~g~~==-t=H1ti~ 

t
c=~~un-d __ -

I, I -dichloroethene _ __ ____ _ 
I ,2,4-trimt:thylbenzene ________ _ 
I ,3,5-tnm~thylb_enzene_ _____ _ 
aroclor 1248 - --- ------------

aroclor12,54 _________ +--= "'-=-"-'--t--'-C" 

aroclor 1260 
arsenic _________________ NA _____ l)Q~-+:01 ____ NA _ 
b(!nz(l(a)ar~thracene ~ 129~-13 _ 3,<)01:-91_ ~ ~02E-14 

benzo(a)py_J"(!ne___ ~-- ____ _27_21::-IL 3,2Qf:+OO 106E_-12 
ber~z(l(b)flll(lranthene _ 2~77E-13 3~90E-OI _

1 
__ 108E-13 

~G~~i:~~~ ~~~~~~:~~5~e~~~~;u~-- -~ ~;~:: ~ _ -j ~ :~~g; -- -- t -~ ~~~:::II 
chry~ene_______ _ __ _I 48E-13 ___ _3 90E-02 I 5 78E-15 
dibenzo(a,h)anthracene I 04E-I J 4 IOE+OO _ _ 4 25E-! 3 
tluoranthene _143~-1]_ ~ Ni\____ _ _ __ INA ___ _ 

~~~~~E~;:)~:r~rl~=---~=-----~ -1i1lH = ~~~~~~~-~----__ -_ D~~o~o~~13 1 
ri:Jlropylb~IJzene_ __ 2.60E-I 0 NA NA l 
p_.-_cynit:rle_ ____________ LSI~!_ ____ NA J 

p_hen~thr~_e ___ _ _ 1.73E-I3 ____________ NA __ 

-----~ --------
pyrene _________________ I5~E_:IJ __ )'IA ______ r-/i\ __ _ 
tetrachloroethene 9.86E-1 0 2.1 OE-02 2~07E-II 
---------------- -- --------- ··------- --- --- ---

trichlQIOejhel]e __________ 2.59E-09 LOOE-02 2 52E:-Jl 
xylenes 162E-I 0 NA -~--- ____ 

1
)\/A __ _ 

trichloroethene - - -~-- -- -- -------------1---' 
xyle11e_s _________________ 4.53E-10 

--~ -------- ~--~----

-r~---- --- --------~--------[_- =~~-
1---------~---_---- --_- -- ~~~~. - ----- --------

-- ~ - - --=-- -4.2E-=-IIj 

1- j----

JI~IJmmation = 2.4E-05 

Boeing C-6, Parcel A 06 March 1998 



Boeing C-6, Parcel A 

Table B-23 
Summary of Potential Health Effects 
Off-Site Commercial/Industrial Worker 

Exposure Pathway 
Receptor 

--------------------'H=a,...za.,_,r-=-d Quotient 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk= 

2-SE-05 

2.5E-05 

Receptor Incremental 
Lifetime Cancer Risk 

5.2E-ll 

5.2E-ll 

06 March 1998 

BOE-CS-0058620 
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Table B-24 
Summary of Risk Quantitation 

Off-Site CommerciaVIndustrial Worker 
Via Inhalation of Outdoor Air 

Intake Equation CS_X_EFXEDXELXJR 
BWXAT 

IR 
EF 
EOn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non·carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure time outdoors 
Concentration of chemicals indoors 

Chemical Concentrations 

Boeing C -6, Parcel A 

Compound -----~----Con~ntration_{rllg/ITQL__ 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo(a)anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2·ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

6.57E-06 
7.04E-09 
2.01E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m•ih 
125 days/year 
25 year 
25 year 
70 kg 

25550 days 
9125 days 

8 h/d 
(see Table 5-6) 

Comp_ound ____ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

__ C'on5<ntrati<>_n {rng/rn3)_ 

NA 
8.90E-09 
2.54E-08 
1.54E-09 

NA 
NA 

1.36E-07 
1.66E-07 
1.70E-08 

06 March 1998 
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Table B-24 (cont.) 
Summary of Risk Quantitation 

Off-Site Commercial/Industrial Worker 
Via Inhalation of Outdoor Air 

~-----·~·~ -· --·-- -~--·-· -----~--------

------ __ __N.()n-Carcinogenic Clll.cliWi<>-n __ 
CD! RID HQ 

(:omp_cmnd ______________ (mg/l<&c!L_ illlg/f<&c!L __ { unJtles~)_ 
I, Hichl()r:_oethen~_ b!1E-07__~00E-O] __ V7E_:05 
I ,2,4-trimethylbenze_lle_~--~-- __1]_2(!-l 0 __ c--1 OQ_E:-Q3 __ lj~_:O] 

1
1.,3,_5-trilll~lbylb~n~.ene_ .6.5.3E-IQ__c--1~00. E-0 .. 3 ___ 3.26E···:Ql 
aroclor_1248 ___________ N~------ _7"Q013_-05 __ NA ____ _ 
aroclor 1254 . _ _ _ _ _ __ NA~---- __ _L()O!i-02 -~ NA -~-
aroclor 126()_ _ __ NA__ 7.00E-05 ~1'1~~--
arsenic ____ ---~ ]\/A 3.00E-04 NA 
benzo(a)anthracene _____ ~-- NA 4.00E-02 N~--

benzo(a)pyrene___ _ _________ NA ______ ·tOOE-02__ NA __ __j 

benzo(ll)f1uoranthene ___ ~--~ ti.A ______ iOQE-02_ NA_ 
benzo(k)tluoranthene _ NA_~~----- __ 4JJ013-Q:! -~ Ni\_ -~-
bis(:!:~tf1ylhe."yl)phthalate __ ~ __ l'lA~------ _2~00_f>02 NA_ 
chrysene ____ __ __ _ ____ NA ________ 4.QQE::9L~ N_-i __ 
drbenzo(a,h)anthrgce.n~ _ _ _ NA ______ 4 QQE:-.QL NA __ _ 
tluorantf1ene I'JA 4.00E-02 NA __ _ 
inden()( 1,~,3_:_c_d)pyrerH:_ ___ _ NA _____ ~ _4,QQE-O£_ )'JA ____ _ 
naphthalene NA .. 4.00E-Q2 NA 
n-butylbenzene _ -·· _ -~- _l89E:_ I 0 2,<)0E_:Ql__ __ -~'> 971::.~1 Q_ 
n-propylbenzene _ ~-.2~_E-IO~-- _ _2,<)0E-OI~-- ___ 2_,§5E-O~ 
p-cyme_ne ___ I 5.00E-ll___j_!.OOE-Ol______j___2.00E-10 
phenanthrene _ _ ____ --~ __ N.A. _____ j__3_,QOE-OI_~_!f'J.A. __ _ 

PY!~e--~----- ------r---- N,A. __ 

,~SE~s:~:~~-:ne-_=-- ~--~--=-~ __ Hit~~-- -~-~~t~~-- ~H~~:~t 
I 

I -
r- -

Boeing C-6, Parcel A 

·--- ----i-----f------1 

--·-- ------~---···- ---~ 

HQ~Uillllla_licm = 2.5E-05 

(:OrT1)JOU~n~d~-----~ 
I, l_:_c!ic:hl()_r()Cthen~e~---
1 ,2,4~tril11ethylbenzene __ 
I ,3,5-trLmethylb_er11:ene_ __ ~ 
aroclor 1248 
--- - ----------~--

aroclor 1254 - . ----

-C~alrcin_~g~~~ C:al~lll<!tioln --~LC~~ I 
-~(111g/kg-d)_ _ (mglkg-d)r _ _ (unitless) i 

7.62E-08 NA NA 
--- --- -- ---- ----

8.17E-II __________ ,NA _______ [N_A ___ _ 

N~~3J_E!:_l.Q ____ lN; 70E+OO 

NA 7.70E+OO 

NA 
NA 
NA 

~i:~f~1260 ---------------~~~----~-~-:- _ii~~:6i-~-- -I~ _
1 ~112:~}<111thrace11_e______ NA _) 90E-OI ______ ~NA _ -j 

bt:n~o_{a)pyrerie __ ~---~- NA _ 3 90E+OO NA I 
benzo(b)flu_oranthene NA __ 3 90E-O I _ NA _ 
benzo(k)lluoranthene __ _ NA_ 3 90E-O I NA 
bis{:!:ethylbe)(yl)phthalate_ NA _ 8.40E-03 1 NA 
chrysene _ _ NA _ j __ 3 90E-02 _ i'NA 

d _____ ibe~. o a,b)<Jr:rtbr<lc.~ne_. ___ __ Nf. _

1

, 4 IOE+_OO _-. _-_-.- NA __ 
fluoranthene NA NA JNA 

inc!·e-no(l,·2.·,3· -cd)pyrene NA . . ·3_. 90E.·-O I . __ . __ NA. . . -j naphthalene_ NA NA NA 
n-butylbenzene 1.03E-I 0 NA NA ! 
Q~propylbenz~ne :2.95E-IO NA __ NA _j 
p-cy111e_ne_____ _ 1)9I;;-11 _ ]'JA _ _ ___ )'JA ___ j 

r>llt:na_Qthren_t:~ _______ )'JA_ NA____ ~NA ____ ! 
pyrene _______________ NA___ f\JA ______ )'JA ___ _ 

tetr_a.chloro~t_he_nt: ___ ~--_-_ ._. 1_,58E-09. . 2.10E .. -0.2 ____ VIE-II_ 
tri<;hlor:Qeth~----- ______ )93E:~09 __ JOOE-0_2 __ ~1.')3E!:_II 

~lt:Qt:S-- ---=~---=-~--- _)~E-IQ ]\/A __ -~~~-~]NA ____ _ 

----------- ~-~- .. J -,i&l, I 
,11_~~ Su111mation ='----

06 March 1998 



Boeing C-6, Parcel A 

Exposure Pathway 

Table B-25 
Summary of Potential Health Effects 

Off-Site RME Resident Adult 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

1.2£-06 

1.2£-06 

Receptor Incremental 
Lifetime Cancer Risk 

2.9£-12 

2.9£-12 

06 March 1998 

BOE-CS-0058623 
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Table B-26 
Summary of Risk Quantitation 

Off-Site RME Resident Adult 
Via Inhalation of Outdoor Air 

lntak~ Equation CS X EEXED XET]( IR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EOn x 365) 
Exposure time 
Concentration of chemicals Outdoors 

Chemical Concentrations 

Boeing C-6, Pared A 

Compound ___ _ 

1,1-dichloroethene 
1,2, 4-trimethylbenzene 
1,3,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )Ouoranthene 
benzo(k)Ouoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo(a,h)anthracene 
fluoranthene 
indeno( 1,2,3-cd)pyrene 

__ Concentration_(mg/_1113)__ 

3.65E-08 
3.83E-ll 
l.IIE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m•ih 
350 days/year 
30 year 
30 year 
70 kg 

25550 days 
10950 days 

24 hid 
(see Table 5-6) 

C:ompound 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cyrnene 
phenanthrene 
pyrene 
tetrachloroethene 
trichloroethene 
xylenes 

_ _____ Concentration (mglm3) __ _ 

NA 
4.96E-ll 
1.41E-IO 
8.57E-12 

NA 
NA 

7.61E-IO 
9.09E-10 
9.47E-11 

06 March 1998 
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Table B-26 (cont.) 

--------- --- ---------

Non-Carcinogenic Calculation 
+--=c~m~j-- RID- ---~--HQ 

C:omp_ound_~---- _ _____ __ (lllg_/l(&_(l) _(m_g/l<g_:d 
1,1-dichlor<>e_thenf! ~ __ ~ ____2J6E-Q_<)__ 9.00fj_:03 ___ _ 
I ,2,4-trimethylbenzene____ __ I WE!- II 
1,3,5-trimethylbenzene _________ _)Qlf!-ll 
aroclor 1248 
----- ------- --·-
aroclor 1254 

- - ----· --·-----
aroclor 1260 
arsenic 
ben_2:(){ a )~n_thr~cene_ __ _ 
benzo{a)pyrene ______ --~ 
benzo(b )tl uoran_thene __ _ 
bcn~ojk }tl_uoranthcnc __ 
b_is(2:ethyl1Jexyl)pht_halate_ _____ -~~ 

~~~~~~~a,h)~hrac~ne __ ~~-~=----t~t _____ J__~,QOJ:!:02 
tl uoranthene 

Summary of Risk Quantitation 
Off-Site RME Resident Adult 

Via Inhalation of Outdoor Air 

---~----- ~CoiSarcinog~~~ ~Jc~l~~~n _ILCR -I 
~o111p_oun~-~--~------- _(mg/kg-~1 Jmg/kg~dl:-'_~ (unitless) j 
Ll:Q.i~hloro_ethene__ _____ 4.27E-09 INA NA _____ j 
1,~,4:trimethylbenzene__ __ 4.48E-12 _ NA _ _ NA 1 

Hff~!-11~t:-~~~en~~n~ -- - ~~clOg~~-- ~~~~:~~ ~=-=i~1-= 
----- -- --- -~---- -- ---- ~- - - -------- -~- -_--- -

aroclor 1260 NA 7.70E+OO NA - -- ·----- -------- --- - -

arsenic NA 1.20E+Ol NA ----- ------------ ------ -------

ben_zo(a)llll_thrfl_(:_erl_e_ NA _ 3.90E-Ol NA 
b_e__n_2:o(a)pyren~--~~---- N"i\_____ 3.90E+OO NJ\ 
benzo(b)tluoranthene_ ________ NA _ 3.90E-Ol NA 
be_n_~o__(k)tllloranth_<:!le___ __ NA _ _3c'J_OE:Ol NA 
liliQ:ethylhe__xyl)p_l}thal~te_ ___ N;\_~-- _ 84QE~Q3_ _ NA 
chryse_n_e_____ ___ ~ ________ N"_i\ ____ ~- 3 90E>02 _ NA 

indeno(!,~J:cd)pyrene_ __ _ NA ___ ~ _ _ 390E-Ol ____ NA 

~i~!i~1;~n_th~ceJ1e~~-- :-- __ ~1-~~~-=--fN1IoE+oo ___ ~-~~~1 

naphth_al~ne_ ___ ~~----- NA -------~NA _____ Nf\ __ _ 
n-butylbenzene 5.80E-12 NA NA I 

ji~.de~~~Cl_ ,2,3~cd)py~~.~~ __ 11'/A __ ~-~- 4 QQ~:02__ __ 
!naphthalene ~--- ___ -~ ____ NA___ 4 OOE:02 ___ jN,_,A_.__---I 

1 n-_blltylb_CI1z~ne_ _ ______ ___j )~E:J)_ _ ___1_9_QE-Ol -- --- ------- -·----~---- ----- ----- ------ ----- --------------i 
n-propylb_e_11z_ene__ __ _ _ _ _ _jj>5E-ll NA _ NA i 
p_-cyme_ne_______ __ --~ _ _ I_ ODE~ 12~ t-JA _ __ NA --~ 
!Jhe~n__thr:e_n_~---- ___ ~ ~ NA _ _ __ t-ift~--- __ NA 

~~:~o_r_oe_lhi~~----- N~90E-11_- N~_IOE-02~ ~ ~N~ 8JEC12 

tri~iQroethene ~----- _ _I 06E_:: lQ i _l OOE-02 ~ ~- _ _! 06_Fc': 121 
xyle_n_es I II E-ll NA 1 NA - -------- ---------- -- --= - ~---~1-------j 

'n-proflylbenzene __)Jl~IO~ll __ 2 90E:Ol_ 
p-cymene ___ _ 
phenanthrene ______ _ 
pyr~;:ne _____ _ 
tetrachloroethene 

-------

trichloroethe__n~e ~---
xylenes 

1.2E-06 
_l _________ .-
!!"C:R~IIJmation_= 29E-12 

Boeing C-6, Parcel A 06 March 1998 



Boeing C-6, Parcel A 

Table B-27 
Summary of Potential Health Effects 

Off-Site RME Resident Child 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Hazard Quotient= 

Exposure Pathway 

Inhalation of Outdoor Air 

Total Population Incremental Lifetime Cancer Risk= 

Receptor 
Hazard Quotient 

5.5E-06 

5.5E-06 

Receptor Incremental 
Lifetime Cancer Risk 

2.7E-12 

2.7E-12 

06 March 1998 

BOE-C6-0058626 
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Table B-28 
Summary of Risk Quantitation 

Off-Site RME Resident Child 
Via Inhalation of Outdoor Air 

Intake Equation CS XEF X ED XET_X IR 
BWXAT 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
ET 
Ci 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration for non·carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Exposure time 
Concentration of chemicals Outdoors 

Chemical Concentrations 

Boeing C -6, Parcel A 

C:()mpound 

I, 1-dichloroethene 
I ,2,4-trimethylbenzene 
I ,3 ,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsenic 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
di benzo( a,h )anthracene 
fluoranthene 
indeno( I ,2,3-cd)pyrene 

<:;on""!l!Tation (rng/R}n 

3.65E-08 
3.83E-11 
I.IIE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m./h 
350 days/year 

6 year 
6 year 

15 kg 
25550 days 

2190 days 
24 h/d 

(see Table 5-6) 

~mnpound ___________ _ 

naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
te!Tachloroethene 
bichloroethene 
xylenes 

~_on"en1Ta!ion_(mg/m3) 

NA 
4.96E-11 
1.41E-IO 
8.57E-12 

NA 
NA 

7.61E-IO 
9.09E-IO 
9.47E-11 

06 March 1998 
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aroclor 1260 
---- --- --------------- ---

arsenic 
benzo(;)anthnu:t:ne__ _ INA I 4 OOE-02 INA 
b~nzo(a)pyrene ________ _ 
benz()(b}ll!Joranthe_ne_ ______ _ 
ben2:olk)lluoranthene INA I 4.00E-02 INA 
bis(2-ethylhe_xyl)pht]lal(lte__ 
chrysene ________________ _ 
dibenzo(a,h}anthracene___ _ 
tll!OJa_nt_h_en_t:_ ___________ !NA _____ J__jQQE_:O~ ___ JliA_ 
indeno( I ,2,3-cd)pyrene_ 
naphthalene ____ _ 
n_-butylb~n2:ene _______ _ 
n-pr()p_ylbenze_(1e_ _____ _ 
p-:eyme . ._,n-'-e _____ _ 
jJ_h_e_llanthren,..e'--------
pyJene _________ _ 
tetrachloroethene 
trichloroethene 
xylenes _____________ _ 

-----·--------'---
!!Q ~UJ11mation = 

Boeing C-6, Parcel A 

Table 8-28 (cont.) 
Summary of Risk Quantitation 

Off-Site RME Resident Child 
Via Inhalation of Outdoor Air 

<::()J11poun<) __________ - Un~~~:dL___ (J11K;::.d)-i ~ ~~(:~~~~:J f
-- -- C:a~ci~~~~ic c~~~~~li~~ - -- I 

::H~~:~~:f;:E~~:~~=~--~- tifffi1i-=~ ~~=- --- 1~1~~ -
.. =r ________ I)' __ ------- --- ---r ---------- ----------- --- --
aro<:J~r_l248 N_A _____ _]JOJ':±OO NA _ 
ar()c:lor_m4_____ NA __ Z]OE+OO ____ NA_ __ _ 
aroclor_I260 ______________ t-/A_ ____ __ Z]().l':_+OO _ NA 
arsenic NA 1.20E+OI NA 

~ll~La~n_tllr~cen~--=---=--= ~.'\--== -3~9oi-()l _ _lNA --=--=-1 
!J~~a)JJ~.llL___ _ ______ l'IA _____ -~20E+_90 _ _ NA __ 
!Jen2:()(b)fltJ()rllllt_ht:ne_ _______ NA_ 3.90E-OI _ N_A __ 
benzo(k)f1lloranthene _ .. NA __ 3_,201'::01 _ NA 1 

bis(I:.e!hyLhe)(yl)p_bth:Iia_te____ t-/A_ __ -______ 8AOE-03- _ _ __ f\1-_.A _____ 1 
_<:_hry_S_t:J1e _____ NA __________ 3.90E:02 ___ N_A_ .. 
diben2:(){!1,_~11t_hra~ne_ _ _ NA _________ _JJ().J':.-+:OQ _ _ NA 
flllora11thene_ ___ NA NA NA 
indeno(I,U:c:d)pyrene 3.90E-OI NA 
naphthalene__ NA NA NA 
(1-lJ!J!ylbenzelle______ _ _ _ _ 5,41E-!2 __ N"A___ _ _ NA 

~:~~;~~~11zen_e________ -~j;~::; ~-~ ~~ =-= ~--=--~~~ 
ph~panthre(1e___ __________ ]\/_A_ _______ NA _____ -r· A _____ _ 
pyr~ne________ ]'./i\ ________ NA NA 

7i~~~~;~~~~:ne__ _______ - --- ~~~~:t: ___ =~ ~6~1i -_:___ -~~~tH 
_xylen_t:_s ___________ _L~Edl__ __ ]'li\ ___ ---.-~ NA -=-=--

- - ----

------------ - -- ---

-------------- -- --

- -

[ILCR Summation:"_ 2.7E-12 

-·1 

06 March 1998 



Via Federal Express 

Karen Baker 
California Environmental Protection Agency 
Department ofToxic Substances Control 
Hazardous Waste Management Program 
245 West Braodway, Suite 425 
Long Beach, CA 90802 

SUBJECT: POST-DEMOLITION RISK ASSESSMENT 

INTEGRATED 
Environmental Services, Inc. 

March 6, 1998 

BOEING C-6 FACILITY, PARCEL A, LOS ANGELES, CALIFORNIA 

Dear Ms. Baker: 

On behalf of Boeing Realty Corporation, Integrated Environmental Services Inc. is pleased to 
submit for your review the attached document pertaining to the C-6 facility, Parcel A. We are 
delighted to report that the incorporation ofDTSC's review comments has resulted in a reduction 
of projected risks. 

As detailed in the report, the findings depend on the agreed upon removal of the eight arsenic hot 
spots. Confirmation sampling will be conducted in accordance with the site sampling and 
analysis plan, and results will be provided to your office as soon as available. 

A response document has been included to address each of the comments issued by Dr. Oudiz. 
Furthermore, the report has been prepared in revision mode to highlight all changes from the 
previous submission. New text has been underlined. Revision bars appear in the right margin to 
indicate either an addition or deletion. 

Thank you for your guidance on this important project. I look forward to discussing the details 
with you. Please contact me at (714) 813-8568 if you need further information. 

Chris Stoker 
Program Manager 

cc: D. Oudiz, DTSC HERD 
J. Ross, RWQCB-LA 
S. M. Stavale, Boeing 

encl: l copy, 6 books 

3990 Westerly Place, Suite 210 • Newport Beach, CA 92660 • Tel: (714) 852-9050 • Fax: (714) 852-9011 
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Boeing Realty Corporation 
C-6 Facility; Parcel A 

Los Argeles, Calibnia 
Mard16, 1998 

Prepared by 

Integrated Environmental Services, Inc. 
Newport Beach, California 

for 

Boeing Realty Corporation 
long Beach, California ~IIIIEIND• 
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INTEGRA TED ENVIRONMENTAL SERVICES, INC. 
RESPONSE TO COMMENTS 

MARCH 7, 1998 

RESPONSE TO COMMENTS 
IN 

MEMORANDUM DATED FEBRUARY 26, 1998 
FROM CALIEPA DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

REGARDING 
POST-DEMOLITION RISK ASSESSMENT, BOEING C-6 FACILITY, PARCEL A 

LOS ANGELES, CALIFORNIA (FEBRUARY 1998) 

General Comments 

Parcel A has been extensively and thoroughly characterized and the soil sampling data 
presented in the Phase II Soil Characterization document appear to be adequate and 
appropriate for use in the risk assessment. HERD assumes that both DTSC and the 
LARWQCB have evaluated these data and that the data meet all criteria for QAIQC. 
DTSC regional staff have not reviewed the soil confirmation reports (MW 1997a, 1997b, 
1997c, 1997d, 1997e), and HERD has not received the documents. We recommend that 
the LARWQCB review these documents if they have not done so already. For the most 
part, the data presented in the Phase II Soil Characterization do not suggest that there 
are extremely contaminated areas in Parcel A. The current human health risk assessment 
(HRA) predicts relatively low cancer risks (below 1 OE-06) and hazard indices (HI) below 
1 for the exposure scenarios evaluated in the main portion of the text (page 6-11). While 
HERD has a number comments on the risk assessment procedures, we do not anticipate 
that risk estimates will be elevated to levels which would pose a significant risk, with a 
few notable hot spot exception (see General Comment 3). The recalculated risks may be 
in the range of 1 x 1 o-5 cancer risk. The following are major concerns which need to be 
addressed in any revised document. Specific Comments are included in the next section. 

Comment 1 

The exposure scenarios are based upon a deed restriction for this property. DTSCIHERD 
do not know what the extent or content of this deed restriction will be, and therefore, we 
are at a disadvantage in reviewing the HRA. At various points in the HRA it is stated that 
a deed restriction will be instituted to presumably limit development to industrial uses; 
that the deed restriction will include prevention of water usage from underlying aquifers; 
and that agricultural use of the land will be prohibited. It is also implied that since the 
parcel is designated industrial use, that it will be paved and direct soil contact exposures 
will be eliminated for certain exposure scenarios. It is not clear if a maintained cap is 
proposed as a part of the deed restriction, or if this is just a future use assumption. If a 
maintained cap is not included in the deed restriction, it cannot be assumed that one will 
exist under all property uses in the future. Clarification on the content and extent of the 
deed restriction are needed in order to support the assumptions in the HRA. . . 
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Response 1 

INTEGRATED ENVIRONMENTAL SERVICES, INC. 
RESPONSE TO COMMENTS 

MARCH 7, 1998 

As documented in the post-demolition risk assessment, the deed restrictions for Parcel A 
have not been completed. These deed restrictions will limit future development to light 
commercial/industrial use. In addition, these deed restrictions will prohibit the 
development of domestic or production wells on the property. These two constraints are 
the only deed restrictions assumed in the post-demolition risk assessment. Other 
assumptions, such as the use of clean, imported fill material are not controlled under the 
proposed deed restrictions. 

While it is acknowledged that provisions for maintaining the clean-fill layer are not 
incorporated into the deed restrictions and thus cannot eliminate direct exposures, it is 
also recognized that this imported material would significantly reduce the likelihood of 
exposure under non-intrusive conditions. It is these non-intrusive conditions that future 
site users have the highest probability of encountering. Therefore, Integrated and DTSC 
have agreed to provide an intrusive commercial/industrial scenario and a non-intrusive 
commercial/industrial scenario. This provides the anticipated range of possible risks 
without provisions for maintenance of the clean-fill layer. 

Comment2 

The only sampling data that are presented in the HRA are the log 95%UCL and 
maximum concentrations for chemicals of potential concern (COPCs). It is stated on 
pages 2-2 and 2-3 that soil data for the HRA were taken from the Phase II Soil 
Characterization (July 1997) and from soil confirmation reports (MW 1997a, 1997b, 
1997c, 1997d, 1997e). DTSC and HERD have not reviewed the soil confirmation reports 
which the HRA data were, in part, based. The HRA document must be sufficiently 
complete to support the risk analyses contained in it. In order to accomplish this, a 
summary of data set on which the analyses are based on must be included in the 
document. At minimum this should include detection limits, minimum and maximum 
detections, arithmetic mean, 95%UCL (if sufficient number of samples), depth and 
location of samples. Currently, HERD does not know which data were used for the 
calculation of risks on Parcel A. A complete set of the data used in the HRA should be 
made available to DTSC. In order to expedite review of the project, HERD requests that 
the data set used for the HRA be submitted in an electronic format so that it can be 
evaluated. Furthermore, HERD requests that DTSC regional staff review the HRA data 
base and verify the acceptability of the data. 

Response 2 

Appendix C has been added to the post-demolition risk assessment. This appendix 
summarizes all data found acceptable for use in the Parcel A risk assessment. Statistical 
summaries for all detected constituents have also been included. 
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Comment3 

INTEGRATED ENVIRONMENTAL SERVICES, INC. 
RESPONSE TO COMMENTS 

MARCH 7, 1998 

HERD and IES agreed to use the background data from the neighboring site, 
International Light Metals (ILlvf) in order to determine which inorganic compounds are 
related to ambient (background) conditions and which may be related to contamination 
on Parcel A. At the time, we agreed to compare the background data with te95% UCL 
value of the site data set. This approach worked fairly well for most of the inorganic 
contaminants, identifying them as comparable to background concentrations; however, 
the approach did not identify what appears to be arsenic contamination on site. The 
Phase II Soil Characterization document reports 798 samples which were analyzed for 
arsenic. All but seven of these analyses were below the detection limit of 1 ppm. The 
seven detections were 12, 14, 36, 55, 90, 150, and 350. All arsenic hits were located in 
the southern leg on Normandy Avenue, and all except the 12 and 14 ppm hits were in the 
top 1 to 1.5 feet of soil. The other two hits were both at four feet. It is apparent that the 
large number of nondetect data points obscured an area with arsenic contaminated soil. 
The highest hit of arsenic is three orders of magnitude above the USEP A Region IX 
Residential P RG, and considerably above the background data point cited for the ILM 
data set. The arsenic values above 14 ppm are considered elevated and attributable to 
contamination on the site. Arsenic should be added to the COPC list and, where clearly 
elevated above background, evaluated for risks. The arsenic contamination appears to be 
localized to the one section, and it may be appropriate to evaluate arsenic as a COPC 
only for the AOPC (see General Comment 4 for a discussion of AOPCs). 

Several of the other metals had maximum concentrations above the background value 
(log 95% UCL was below the background), but they did not appear as skewed as the 
arsenic data, with the exception of beryllium. The maximum concentration for beryllium 
was reported to be 100 ppm, but this value was not reported in the Phase II Soil 
Characterization report. When the entire data set is received, this discrepancy may be 
explained. 

The entire background data set should be included in the HRA. HERD recommends that 
other evaluations be considered in the determination of background concentrations in 
future documents. These may include graphic representation of the distributions, 
summary statistics, maximum concentrations comparisons, and the Wilcoxon Rank Sum 
Test. HERD does not necessarily require this for Parcel A at this time if the question of 
beryllium can be answered and if arsenic is included as a CO PC. 

Response 3 

DTSC and Integrated have revised the selection process for inorganic COPCs to ensure 
that all detected Class A carcinogens (i.e., arsenic) are included in the post-demolition 
risk assessment. Furthermore, DTSC and Integrated have agreed that all arsenic hot-spots 
in AOPC 2 exceeding background should be removed from the site. These sample 
locations were identified for remediation based on their shallow sample depth and 
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MARCH 7, 1998 

elevated concentrations. The deeper arsenic concentrations found in AOPC 1 will be 
included in the post-demolition risk assessment. The findings of the risk assessment will 
determine the necessity for further arsenic remediation. 

As presented in response 2, the requested data set has been provided. 

Comment4 

HERD and IES agreed to divide Parcel A into smaller areas of localized contamination 
for the purposes of the HRA. The Areas of Potential concern (AOPC) were defined by 
plotting soil data that were above the USEP A Region IX Residential P RGs and visually 
determining boundaries for these areas. In Figure 5-1, IES defined two AOPCs. One of 
these areas contained a cluster of semi-volatile compounds, and the other AOPC 
encompassed the balance of Parcel A. DTSCIHERD disagrees with the division and 
suggests that AOPC 2 be divided into three AOPCs, in addition to AOPC 1. Proposed 
AOPC2 would be the southern leg of Parcel A along Normandie Avenue (including 
WCC-8s); proposed AOPC3 should be the narrow strip from Normandie Avenue along 
area near WCC-3D to just east of WCC-2s; and proposed AOPC 4 should be the 
remainder of Parcel A. The proposed AOPC 2 would contain the elevated arsenic 
samples, which are not included in Figure 5-1. 

Response 4 

DTSC and Integrated evaluated further divisions of AOPC 2 to ensure that exposure point 
concentrations were not biased as a result of statistical dilution. DTSC and Integrated 
have agreed that the findings of this analysis indicate no significant difference in 
exposure point concentrations with further AOPC designations. 

Specific Comments 

Comment 1 

Table 2-1: Many of the USEPA Region IX Residential PRGs do not agree with the August 
1, 1996 PRG list. A more current list has not been officially released by USEPA, and 
HERD has not reviewed any changes to the PRGs from the 1996 list. Furthermore, 
industrial P RGs were substituted for a number of the residential P RGs. The P RG for 
Aroclor 1254 on page 2-12 of Table 2-1 should be for the carcinogenic effects, not the 
noncancer effect. When this PRG is used, this compound should be included as a COPC. 
Additionally, when the correct PRG is used for indeno(l,2,3-cd)pyrene, this compound 
should also be included in the COPC list. Correction of the PRGs may also affect the 
distribution contaminants for the visual determination of the AOPCs. 
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The PRG values in Table 2-1 have been reviewed and modified as necessary. This has 
added aroclor 1254, benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene to the COPC list. 
The modification ofPRGs did not impact the visual determination of the AOPCs. 

Comment2 

Page 3-1: While the Potency Equivalency Factors (PEFs) for PAHs quoted in Wade 
1994 are correct, it is more appropriate to cite the source of the PEFs, Cancer Potency 
Factors List (CalEPAIOEHHA 1994). Additionally, these values must be included in the 
risk assessment and clearly stated how they are being applied, i.e. whether it is an 
adjustment in the cancer slope factor or the exposure intake. 

Response 2 

The reference has been changed accordingly. 

Comment3 

Table 3-1: A number chronic inhalation RfDs were incorrect and should be changed to 
the following values: 

trimethylbenzenes 
naphtalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
xylene 

0. 002 mglkg-day 
0. 04 mg!kg-day 
0.29 mglkg-day 
0.29 mg!kg-day 
0.1 mg/kg-day 
0. 2 mg/kg-day 

These values should also be checked in the spreadsheets in Appendices. Several incorrect 
values were carried over into the hazard indices calculations. Reference sources for each 
of the RjDs should be indicated on the table, not as a general footnote at the bottom. 

Response 3 

The original chronic inhalation toxicity values provided by DTSC were referenced as RfC 
values, thus requiring adjustment. As noted in the comment, these values should have 
been referenced as RIDs thereby requiring no further adjustment. Corrections have been 
made as appropriate, and reference sources have been added for each RID. 

Comment4 

Table 3-1: The nocancer effects of carcinogens should also be considered. The following 
RfDs should be used for both oral and inhalation exposures: 

P AHs 0. 04 mg!kg-day (surrogate value) 
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TCE 7.35£-3 mglkg-day (DTSC calculated value) 
PCBs 7. OE-05 mg/kg-day (surrogate value) 
bis(2-ethylhexyl)phthalate 2.0£-02 mg/kg-day 

Response 4 

These values have been incorporated accordingly. 

CommentS 

RESPONSE TO COMMENTS 
MARCH 7, 1998 

Table 3-2: Please include the inhalation CSFs for the PAHs. The only CSFs that are 
correct on this table are the ones for the aroclors and dibenzo(a,h)anthracene. Other 
values are transposed between the oral and inhalation values or wrong. Please check this 
table and check tables in the Appendices. It should also be indicated that the P AH CSFs 
are based on benzo(a)pyrene. If PEF adjustments are made on this or other tables, they 
should be noted. 

Response 5 

The values in Table 3-2 have been reviewed and corrected. 

CommentS 

Table 3-3 and page 3-8: HERD generally doesn't correct the oral cancer slope factors 
(CSF) for gastrointestinal absorption and calculate a separate dermal CSF This 
correction tends to unrealistically increase the risks from dermal exposures unless 
accurate data are present documenting absorption by both pathways. HERD intended its 
earlier recommendation in the 1113197 memorandum to include both RjDs and CSFs. 

Response 6 

Table 3-3 has been removed from the document, and page 3-8 has been modified to 
present HERD's current position on RIDs and CSFs. 

Comment7 

Figure 4-1: All complete exposure pathways should be included in the risk assessment. 
Several of the pathways were listed as insignificant and later dropped from the risk 
assessment. In particular, the inhalation pathway for VOCs from groundwater was 
eliminated on pages 4-14 and 5-17 without supporting documentation. Technical 
justification for determining that his pathway should be eliminated should be 
incorporated into the document. 

PAGE6 

BOE-C6-0058636 



Response 7 

INTEGRATED ENVIRONMENTAL SERVICES, INC. 
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MARCH 7, 1998 

The insignificant pathways presented in Figure 4-1 have been previously agreed upon by 
DTSC and Boeing. These insignificant pathways have been footnoted in the document 
for clarification. 

CommentS 

Figure 4-1 and page 4-14: The exposure parameters for the construction worker and 
industrial/commercial worker scenarios were addressed in the November 3, 1997 and 
January 29, 1998 memoranda from Dr. Deborah Oudiz to Karen Baker. While these 
memoranda addressed the draft Health Based Remedial Goals (which were not approved 
or finalized), IES discussed using the protocols as a workplan for the current risk 
assessment. In the 1113197 memorandum, the exposure frequency for the construction 
worker was set at 250 days/year with a one year exposure duration. This scenario was 
also designed to address an intrusive maintenance worker scenario. 

During the February 9, 1998 meeting in Sacramento with IES, it was agreed that the 
commercial/industrial scenario would include direct soil contact exposure pathways, 
including ingestion, dermal, and inhalation. Standard exposure assumptions apply, 
except for the following revised exposure parameters: 

Exposure frequency = 12 5 days/year 

Skin surface area = 2020 cm2 

The commercial/industrial scenario in the main body of the document only considered 
inhalation of VOCs in outdoor and indoor air. The exposure scenario, which was 
requested by HERD, is in Appendix C. HERD strongly believes that these belong in the 
body of the document and any risk management decisions should be based on the 
complete exposure scenarios. While we understand that the proposed development of 
Parcel A includes paving and landscaping all areas outside of buildings, there are no 
assurances that future use of the land will present different property developments and 
exposures. Unless a maintained cap is written into the deed restriction, all reasonable 
long term industrial uses of the property must be considered When HERD determines 
that residual contamination on a property does not present significant health risk, it must 
include the possibility that the soil may not be capped Direct contact exposures to 
commercial/industrial workers must be assessed, including ingestion, dermal, and 
inhalation of vapors and particulates. 

In addition, the offsite worker and resident exposure scenario should include inhalation 
exposure to contaminated particulates from the site. 
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MARCH 7, 1998 

The exposure parameters for all receptors were modified and submitted to DTSC on 
February 28, 1998, for review and approval. These agreed upon exposure parameters 
have been incorporated into the latest version of the risk assessment. 

The commercial/industrial worker previously addressed in Appendix C has been 
incorporated into the main body of the document. 

Particulate exposures to the on-site construction worker and commerciaVindustrial 
worker were found to be insignificant. Exposures to these on-site receptors are 
significantly greater than exposures to off-site receptors; therefore, exposures to off-site 
receptors were not evaluated. 

CommentS 

Tables 4-1, 4-2, and 5-3: Chemical specific parameters from the Soil Screening 
Guidance: Technical Background Document (USEPA, May 1996) should be 
preferentially used for any chemical for which there are data. This was requested in the 
November 3, 1997 memorandum from Dr. Oudiz to Karen Baker. It is not necessary to 
change the parameters for this assessment, but all future documents should contain the 
values from the SSL document. 

Response 9 

Comment noted. 

Comment 10 

Page 5-2: IES has identified the 0 - 50ft interval for fate and transport modeling for the 
air emissions, which HERD agrees with. In addition, the 1-12ft interval was identified 
for direct exposure pathways. HERD generally only considers the top 10 feet for direct 
exposure pathways for residential scenarios, and may consider even shallower depths for 
industrial exposure scenarios depending upon site specific conditions. IES and Boeing 
are aware of our approach and have elected to evaluate the soils to depth of 12 feet for 
direct soil contact exposure pathways. 

Response 10 

Comment noted. 
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Page 5-4: Statistical summaries, statistical tests, and other pertinent information is 
alluded to in this section. These analyses and data summaries should be presented in the 
document. (See General Comment 2) 

Response 11 

Statistical and analytical data are presented in Appendix C. 

Comment 12 

Page 5-5: The calculation of the log 95%UCL must be documented and the equations 
and input parameters must be in the text. The formulas and calculations should follow the 
Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA, May 
1992) 

Response 12 

The GIS Key Statistical Modules Users Guide is presented in Appendix D. 

Comment 13 

Page 5-19: It is stated that site conditions indicate that transport is governed by diffusive 
conditions. Please be more specific in the text and substantiate the statement. 

Response 13 

The Peclet calculations for the determination of transport conditions are presented in 
Appendix E. 

Comment 14 

Table 5-6: The particulate emissions should be modeled and added to this table in order 
to address inhalation pathways. (See Specific Comment 7) 

Response 14 

As stated in Response 8, particulate emissions do not represent significant exposures to 
off-site receptors. 

Comment 15 

Page 5-26: The values for the parameters in equation 5-15 need to be presented in the 
text. 
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The values for the parameters in equation 5-15 are defined in the text. 

Comment 16 

Page 5-26: Please present the other equations used to calculate indoor air 
concentrations after equations 5-14 and 5-15. 

Response 16 

The text has modified accordingly showing the calculation of indoor air concentrations. 

Comment 17 

Table 6-2: This table should be corrected with the exposure parameter values outlined in 
Specific Comment 7 and additional exposure pathways must be added to the 
commercial/industrial worker and offsite scenarios. 

Response 17 

Table 6-1 was revised and submitted to DTSC for concurrence. As stated in Response 8, 
the additional exposure pathways to off-site receptors are insignificant. 

Comment 18 

Page 6-4 and COPC Intake and Risk Calculation Sheets: Inhalation intake estimates and 
risks from outdoor (ambient) exposures and indoor exposures should be calculated and 
presented separately. In order for HERD to determine the relative contributions of each 
pathway to the overall risk, each pathway must be presented separately. Furthermore, 
HERD recognizes that IES has essentially double counted the soil emissions into air by 
assuming that all of the emissions are present in both the ambient air and indoor air. 
HERD also understands the limitations and conservative estimates that are inherent in 
the indoor air models. Emissions and risks estimated from these models are used to 
assess both the necessity of potential remediation strategies as well as to indicate where 
further investigations are needed. If high risks are predicted for indoor air 
contamination, HERD will often recommend real time monitoring of structures in order 
to evaluate the actual emissions in a building. The indoor air emissions are evaluated 
using scientific judgment and perspective in determining the need for potential 
remediation on a site. 

Response 18 

Outdoor and indoor exposures have been presented in separate calculations. However, 
indoor air concentrations reflect vapor intrusion plus outdoor air introduction through 
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ventilation. Indoor air risks projected at the site are dominated by air introduced through 
the ventilation system. The air entering through the floor (vapor intrusion) is 
insignificant. 

Comment 19 

Page 6-8: DTSC/HERD considers 1 x 1 o-6 cancer risk estimate to be a point of 
departure and the risk management range to be 1 X 1 o-4 to 1 X 1 o-6. The acceptable risk 
range for a site is the prerogative of the regulating agency and a determination of what 
value should be established as the significant risk level by IES is not appropriate. HERD 
considers an HI greater than 1 to be of potential concern, not an HI of 10 as stated in the 
document. If the HI is at unity, further investigation and evaluation may be warranted, 
and remedial alternatives may be considered. 

Response 19 

Text has been modified for clarification, and the reference to an HI of 1 0 has been 
removed. 

Comment20 

Page 6-11: While it is agreed that a number of HQ's are added which have different 
organ endpoints, the summation of HQ 's also addresses other concerns of multiple 
chemical exposure. Chemical interactions, the affect of one compromised organ system 
on the functioning of other organ systems, and multiple insults to systems not well 
understood, such as the immune system, are at least recognized by the additivity of both 
noncancer HQ and cancer risks. 

Response 20 

Comment noted. 

Comment 21 

Table 6-3: Regulatory maximums should be eliminated from this table since they infer 
risk management decisions by IES and regulatory actions by DTSC and the LARWQCB. 

Response 21 

Reference to "regulatory maximums" has been eliminated. 
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1. INTRODUCTION 

This Post-Demolition Risk Assessment was developed to evaluate the health protectiveness of 

post-demolition site conditions at Parcel A of the Boeing C-6 facility in Los Angeles, California. 

Specifically, does Parcel A adequately protect the health of future users? Also, what are the 

health impacts, if any, associated with redevelopment of the parcel as a commercial/industrial 

facility? 

The 170-acre C-6 facility (Figure 1-1) has been used since the 1940s for industrial purposes but 

is currently undergoing a phased demolition and redevelopment. During each phase of the 

project, a post-demolition risk assessment will be conducted for the parcel undergoing 

redevelopment. 

This risk assessment was prepared following the procedures and methodologies described in 

relevant guidance documents from the California Environmental Protection Agency (Cal!EP A) 

and U.S. Environmental Protection Agency (EPA). The objective, scope, and key assumptions 

presented have been discussed with and agreed to by the lead regulatory agency for the C-6 site, 

the California Regional Water Quality Control Board- Los Angeles Region (RWQCB-LA), and 

the lead agency for health risk, theCal/EPA Department ofToxic Substances Control (DTSC). 

1.1 OBJECTIVE AND SCOPE 

The primary objective of this risk assessment is to evaluate the potential health risks to future 

users of the redeveloped parcel and to identify any localized "hot spots" requiring remediation 

(Cal!EPA 1997). As mentioned, exposures and associated risks are estimated assuming the 

construction and daily use of the parcel as a light commercial/industrial facility. This scenario 

and associated site conditions were developed in accordance with Boeing's proposed deed 

restrictions for Parcel A. 
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FIGURE 1·1 
BOEING C4i SITE, LOS ANGELES, CA 

By agreement with RWQCB and DTSC, this risk assessment focuses on the potential health 

impaets posed by Parcel A soils. Based on the extensive amount of site data collected in the post 

10 years, and the proposed deed restrictions, groundwater is unlikely to present significant 

exposures to current or future users and is not considered a health issue. Groundwater will he 

addressed separately, under RWQCB guidance. 

As health-protective, opper-bound estimates of risk, the .findings of this risk assessment will 

enable the site owner and regulatory agencies to assess the magnitude of potential risks 
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associated with Parcel A and to formulate a health-protective and cost-efficient exit strategy. As 

such, the findings are a vital risk-management tool for the agencies and current and future 

stakeholders. 

1.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

The C-6 facility (Figure 1-1) is located at 19503 South Normandie A venue in Los Angeles, 

California, and is bordered by 190th Street to the north, Normandie Avenue to the east, 203rd 

Street to the south, and Western Avenue to the west. As shown in Figure 1-2, Parcel A fronts 

both 1901
h Street and Normandie Avenue. 

Aerial photographs indicate that the area was farmland prior to the 1940s. Industrial use of the 

property began in 1941 when the Defense Plant Corporation (PLANCOR) developed the site as 

part of an aluminum reduction plant. The Aluminum Company of America (ALCOA) operated 

the plant for the government to produce aluminum during World War II. Five "pot lines" were 

originally constructed at the plant, but only three were placed in operation. ALCOA operated the 

plant until it was closed in September 1944 (CDM 1991). 

The War Assets Administration then used the site for temporary storage during the following two 

years. In 1948, Columbia Steel Company purchased the property. No significant changes were 

made to the plant under Columbia Steel Company ownership (CDM 1991). 

In March 1952, the US Navy purchased the property and established the Douglas Aircraft 

Company (DAC) as the contractor and operator of the facility for the manufacture of aircraft parts. 

DAC purchased the property from the Navy in 1970 and used the facility to manufacture 

components for various commercial and military aircraft until approximately 1992. Since 

cessation of manufacturing activities, DAC has used the C-6 facility to store and distribute 

aircraft parts (K/J 1996a, 1996b, 1996c ). 
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Boeing Realty Corporation became the site operator responsible for cleanup in August 1997, 

when its corporate parent, the Boeing Company, acquired McDonnell Douglas. Boeing is 

working with multiple agencies on C-6 closure and redevelopment. In addition to RWQCB-LA 

and DTSC, the South Coast Air Quality Management District (SCAQMD) and the City of Los 

Angeles are involved. 

Table 1-1 summarizes the land-use history ofthe C-6 property. 

Period 
Before 1941 
1941-44 
1944-48 
1948-52 
1952-70 
1970-92 

1992-Pres. 

1996-Pres. 

Land Use 
Farmland 

TABLE 1-1 
LAND-USE HISTORY 

Aluminum reduction complex 
Warehousing 
Warehousing 
Manufacture of aircraft parts 
Manufacture/assembly of aircraft 
components 
Storage/distribution of aircraft spares, 
Storage of production line material 
and tooling 
Site investigation, demolition and 
redevelopment 

SOURCE: Boeing 

1.3 SITE CHARACTERIZATION STUDIES 

Operator/Owner 

ALCOA for Defense Plant Corp. 
War Assets Administration 
Columbia Steel Company 
Douglas Aircraft Co. for U.S. Navy 
Douglas Aircraft Co. 

Douglas Aircraft Co. for McDonnell 
Douglas (now Boeing) 

Boeing Realty Corp. (formerly 
McDonnell Douglas Realty Co.) 

Since the mid-1980s, the C-6 facility has undergone several site characterization studies. To date, 

the most thorough investigations of Parcel A have been the Phase I environmental assessment 

and Phase II soil characterization studies conducted by Kennedy/Jenks Consultants in 1996 and 

1997 (K/J 1996a and K/J 1997). These assessments and other important investigations of the 

entire C-6 site are summarized below. For the site-wide studies, only information pertaining to 

Parcel A is discussed. For the Parcel A Phase I study, only soils data are discussed. 
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Initial and Phase I Studies 

Woodward-Clyde Consultants conducted the first investigations of the C-6 facility during its 

underground storage tank (UST) management program (WCC 1987). Elevated levels of organic 

compounds were reported, indicating the soil had been impacted by leaks from the tanks. 

After this initial round of soil sampling, Woodward-Clyde and James M. Montgomery 

Consulting Engineers conducted expanded investigations of the area (WCC 1990 and JMM 

1992). The key results ofthese studies can be summarized as follows: 

• Tank 15T was the suspected source of the contamination. 

• Three classes of organic compounds were detected in the soil - aromatics, chlorinated 
hydrocarbons, and ketones. 

• The most prevalent hydrocarbons found were toluene, xylenes, TCA, and TCE. 

• No solvents were detected in the surface soil (0 to 10 feet bgs). 

• Elevated levels of organic compounds were detected in soil samples extending from 15 
feet to groundwater (75 feet bgs). 

The next major investigations occurred in preparation for the demolition and redevelopment of 

the C-6 facility: the Phase I environmental assessments of Parcels A, B, and C conducted by 

Kennedy/Jenks (K/J 1996a, 1996b, 1996c). These comprehensive assessments present areas 

within each parcel believed to be of environmental interest, including areas where contamination 

had already been detected, where chemicals were used or stored, where surface staining was 

visible, or where sumps, tanks, or clarifiers were located. 

Parcel A Phase II Study 

After the Phase I environmental assessments, Kennedy/Jenks conducted a Phase II soil 

characterization of Parcel A (K/J 1997). Under RWQCB supervision, 108 soil borings were 

installed and 550 soil samples collected and analyzed for volatile organic compounds (VOCs) 

and total recoverable petroleum hydrocarbon (TRPH). Selected additional analyses, including 
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Title 22 metals, polychlorinated biphenyls (PCBs), pesticides, and cyanide, were preformed on 

an area-by-area basis. Elevated levels of constituents were found in the following areas: 

• Former Building 36, where elevated levels of 1,1-DCA, DCE, cis-1,2-DCE, TCA (at 20 
feet bgs) and TCE (at 20 feet bgs) were detected. High concentrations of BTEX were 
also found at 20 feet bgs with toluene being the most prevalent aromatic hydrocarbon 
detected. Concentrations were found to be highest and have the widest lateral 
distribution between 20 to 40 feet bgs. 

Lithologic changes in this interval are believed responsible for the lateral distribution. 
Soil changes from mostly clay to primarily silts and even sand at this interval. The lateral 
extent of concentrations in excess of 500 ppb is limited to the area along the western side 
of the Building 36 footprint and north to the southern end of the Building 37 footprint. 

• Former Building 66-1 Washdown Area, where TCE, ethylbenzene, xylenes and other 
VOCs were detected at 1 foot bgs. 

• Northeastern Portion of Area 1, where lead was detected in two samples at 1 foot bgs but 
not at lower depths. 

• Southern Portion of Supplemental Area Northeast, where concentrations of petroleum 
hydrocarbons were detected at 6 feet bgs, decreasing to non-detect below 10 feet bgs. 
The impacted soils are near a recently discovered pipeline that apparently led from two 
aboveground storage tanks originally used to store diesel fuel. . 

Excavations During Demolition 

Investigation of Parcel A soils continued during the demolition of buildings and structures in 

1997 and 1998 in an effort to identify any areas of soil contamination. Remedial excavation was 

conducted during demolition in accordance with the Sampling and Analysis Plan for Demolition 

Activities (IESI 1997a). A grid sampling approach was used to collect soil samples from freshly 

exposed areas in which building slabs, foundations, or other structures had been removed. A 

photo-ionization detector (PID) was used to determine concentrations of VOCs. Soils with a PID 

reading exceeded 5 ppm, or visible staining, or noticeable odors were excavated. Soils containing 

constituents at levels exceeding self-imposed health-based screening criteria (IESI 1997b) were 

excavated until sampling results indicated that screening criteria were met or until a depth of 12 

feet was reached. 
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1.4 CURRENT CONDITIONS 

McDonnell Douglas (now Boeing) began a phased redevelopment of the 170-acre C-6 property 

in 1996. Redevelopment of the northernmost portion of the property, Parcel A, began in 1996 

and is ongoing. Parcels of the property impacted by each phase of the redevelopment will 

undergo, as required, environmental investigation, assessment, and excavation prior to 

construction. 

Parcel A demolition is complete. All 9 buildings (725,000 square feet) have been razed, and the 

parcel has been graded for redevelopment. At the request of DTSC CIESI 1998b), three arsenic

impacted areas (containing eight hits) are being excavated and will be sent off site. It is important 

to note that this post-demolition risk assessment assumes these hot-spots will be remediated to 

background concentrations. Integrated and Boeing have agreed to perform confirmation sampling 

of these areas after remediation and provide the results to R WQCB and DTSC to substantiate the 

findings of this risk assessment. DTSC has agreed to this approach to allow for conditional 

approval of the risk assessment while the requested, limited arsenic removal progresses. 

Almost 75 percent of the parcel (27.5 acres) has been sold and is awaiting agency approval of 

soil closure and title transfer. Before title transfer, 2 feet of clean, imported clayey soil will be 

placed over the 39.5 acres of Parcel A. This material is required to meet the specified grading 

conditions for the future site owner. However, the maintenance of this material will not be 

specified in the proposed deed restrictions. Therefore, this risk assessment estimates potential 

health effects both with and without the fill material. 

1.5 SURROUNDING lAND USE 

The surrounding area is characterized by a mixture of industrial, commercial, and residential land 

uses. Two National Priority List (NPL) Superfund sites and one California Superfund site border 

the C-6 property, while three other known hazardous-waste-impacted sites are within a half mile 

(see Figure 1-3). 
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FIGURE 1·3 
NEIGHBORING fiAZAROOUS..WASTFriMPACTED SITES 

The C-6 property is currently zoned as heavy industrial The area north of the facility is 

zoned as light industrial (M2-l ). The area to the south ofthe facility is zoned for commercial 

manufacturing; however, some residential single family homes and apartments are located there 

(CDM 1991). 

Several of the properties adjacent to C-6 have oodergone extensive environmental investigation 

and are known to have contributed to the regional contamination of groundwater in the area. The 

more environmentally s.ignificant properties include the Montrose Chemical, Lockheed Martin 

International Light Metals (!LM), and Del Amo sites. 

Montrose Chemical, adjacent to the south side of the C-6 facility, is an NPL Superfund site. The 

site was used between 1947 and !982 for the production ofthe pesticide DDT. The Montrose 

facility was dismantled in 1985 (CDM 1991). An environmental cap now covers the entire site . 

.Potential future uses of the property are unknown. 
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The Lockheed Martin ILM facility, adjacent to the west of C-6, was used between 1946 and 1992 

for metals production. The types of wastes produced at the site include waste TCA and 

petroleum-based solvents, waste oils, and PCBs (K/J 1994). All structures at the facility have 

been razed, and the top 1 0 feet of soil have been remediated under DTSC supervision. 

Redevelopment of the property is underway. 

The Del Amo NPL Superfund site is 1500 feet east of C-6, across Normandie Avenue. Between 

1942 and 1969 the site was used to manufacture synthetic rubber (K/J 1994d). Aqueous sludges 

produced during manufacturing operations were disposed on site in three large, shallow 

evaporation ponds and six sumps. The ponds contained high levels of polynuclear aromatic 

hydrocarbons (PAHs) and lower levels of VOCs (CDM 1991). The Del Amo site is currently 

under EPA jurisdiction, and remedial investigations are underway (K/J 1996a, 1996b, 1996c ). 

1.6 RISK ASSESSMENT METHODOLOGY 

As discussed, this post-demolition risk assessment evaluates the potential health impacts to 

human receptors associated with post-demolition site conditions at Parcel A and the proposed 

development of the parcel as a commerciaVindustrial facility. As shown in Figure 1-4, the risk

estimation methodology consists of six distinct steps, some of which may be performed 

concurrently. 

Data Review 
and Quality 
Assurance 
Evaluation 
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First, the post-demolition data associated with Parcel A were reviewed and the analytical results 

compiled. The data were screened according to data usability criteria established for risk 

assessment. Of the data meeting these quality criteria, constituents of potential concern (COPCs) 

were selected based on frequency of detection, mobility, and persistence. 

Second, those COPCs for which EPA toxicity data exist - as published in the California Cancer 

Potency Factors Update, Integrated Risk Information System (IRIS) or Health Effects 

Assessment Summary Tables (HEAST) - were selected for risk analysis. For COPCs without 

such toxicity data, health-based evaluations could not be completed. 

In Step 3, comprehensive post-demolition exposure scenarios were developed that describe the 

potential exposures at Parcel A and provide a basis for quantifying those exposures. Each 

exposure scenario was developed to address the source of residual COPCs, route or mechanism 

of exposure, and potentially exposed populations (known as "receptors"). When site-specific data 

for scenario development were unavailable, conservative values found in the literature were used. 

In Step 4, the toxicity and exposure assessments were summarized and integrated into 

quantitative expressions of risk. Specially designed spreadsheets were developed to calculate 

COPC-specific, multipathway risks for each of the Parcel A receptors. 

Usually, the risk values presented in a risk assessment are not fully probabilistic estimates of risk 

but conditional estimates given a considerable number of assumptions about exposure and 

toxicity. Thus, it is important to fully specify the assumptions and uncertainties inherent in the 

risk assessment to place the risk estimates in proper perspective. This process is conducted in 

Step 5. 

Step 6 involves the development and presentation of conclusions that can be inferred from the 

findings of the risk assessment. This step is useful in providing risk managers insight into the 

interpretation of the risk assessment results. 
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1.7 GUIDANCE DOCUMENTS 

The following major guidance documents and/or information sources were used m the 

preparation of this risk assessment: 

• Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous 

Waste Sites and Permitted Facilities (Cal/EPA 1992) 

• Risk Assessment Guidance for Superfund (RAGS): Volume I -Human Health Evaluation 

Manual, Part A (EPA 1989a) 

• Risk Assessment Guidance for Superfund (RAGS): Volume I - Human Health Evaluation 

Manual, Part C, Risk Evaluation ofRemedial Alternatives (EPA 1991a) 

• Guidance for Data Usability in Risk Assessment (EPA 1992c) 

• Exposure Factors Handbook (EPA 1990a) 

• Dermal Exposure Assessment: Principals and Applications (EPA 1992a) 

• California Cancer Potency Factors (Cal/EPA 1996) 

• Integrated Risk Information System (IRIS) database (EPA 1997a) 

• Health Effects Assessment Summary Tables, Annual FY -1997 (EPA 1997b) 

• Superfund Exposure Assessment Manual (EPA 1988c) 

1.8 REPORT 0RGANIZA TION 

The COPCs for Parcel A are identified in Section 2. This section discusses data sources used in 

the post-demolition risk assessment within the context of a hierarchy developed on the basis of 

the data quality criteria. Section 2 also presents the methodology used to determine the 

preliminary and final lists of COPCs. 
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Section 3 summarizes toxicity information (both carcinogenic and noncarcinogenic effects) for 

each Parcel A COPC. This section also identifies the toxicity criteria used to characterize 

potential health risks. 

The conceptual exposure model is addressed in Section 4. This section characterizes the physical 

and chemical setting of the C-6 site, with an emphasis on Parcel A COPC sources, land use, 

current geological and hydrological conditions, and potentially exposed populations. Through the 

Parcel A conceptual exposure model, possible exposure pathways are identified, and those 

pathways deemed significant to the identified receptors are selected for quantitative evaluation. 

Exposure point concentrations are calculated in Section 5. The statistical evaluation of soils data 

and air transport analysis is presented. 

Potential health risks to the exposed receptors are characterized in Section 6, Risk 

Characterization. This section presents the risk characterization methodology and health risk 

estimates for the Parcel A land use and associated exposure scenarios developed in Section 4. 

Uncertainties associated with the predicted risk values are discussed in Section 7. The potential 

magnitude and direction of bias that may be introduced by each uncertainty factor to the 

predicted risk values are evaluated. The discussion includes identification of uncertainties related 

to COPC selection, exposure assessment, toxicity determination, and risk characterization. 

Section 8 presents a summary of findings and the conclusions/recommendations of this report as 

to the health protectiveness of the post-demolition Parcel A and its proposed 

commercial/industrial land use. 

The references used in the development of this report are presented in Section 9. 

To assist the reader in understanding how the risk values were derived, risk calculation sheets 

and additional necessary information are presented in appendices. 
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Computer printouts from the ISCST3 au dispersion model of the COPCs are presented m 

Appendix A. 

Appendix B is a complete set of COPC intake and risk calculation sheets arranged by receptor. 

Both carcinogenic and noncarcinogenic risk calculations are presented for each receptor via each 

significant exposure pathway. 

Appendix C contains the complete set of data used in the post-demolition risk assessment. 

Statistical summaries are also provided. 

The equations used in the statistical evaluation of the post-demolition data set are presented in 

Appendix D. 

The Peclet calculation used to identify vapor transport mechanisms at the site is presented in 

Appendix E. 
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SECTION 2 

CONSTITUENTS OF POTENTIAL CONCERN 
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2. CONSTITUENTS OF POTENTIAL CONCERN 

Throughout the course of the Parcel A investigation and demolition program, numerous soil 

samples have been collected. However, because these samples were designed to address specific 

site characterization issues, not all can be used in a health risk assessment. A detailed data 

evaluation process was required to determine the validity and usefulness of the sample results in 

this quantitative risk assessment (EPA 1992b ). 

Section 2.1 summarizes the historical and recent data collection efforts and characterizes the 

overall post-demolition site conditions at Parcel A. Section 2.2 presents the validation and 

quality assessment procedures for the analytical data collected. 

Once the data were determined to be valid and of sufficient quality to be used in a quantitative 

risk assessment, further screening procedures were employed to identify the constituents of 

potential concern (COPCs). The screening process was designed to: 1) reduce the number of 

analytes to a manageable size, so a detailed quantitative risk analysis could be performed, 2) 

ensure the analytes selected represent the majority of the site-related risk, and 3) ensure that all 

localized "hot spots" are addressed. Section 2.3 discusses the screening and selection procedures 

for Parcel A COPCs. The selected COPCs are used throughout the remainder of the post

demolition risk assessment. 

2.1 SUMMARY OF DATA SOURCES 

This section addresses the sources and types of data as well as other site-specific information 

used in the selection of the post-demolition COPCs for Parcel A. The data evaluated include the 

analytical results of over 10 years of sampling Parcel A surface and subsurface soils. 
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2.1.1 Historical Soils Data 

Woodward-Clyde Consultants conducted the first investigations of the C-6 facility during its 

underground storage tank (UST) management program (WCC 1987). Later, Woodward-Clyde 

and James M. Montgomery Consulting Engineers conducted expanded investigations (WCC 

1990 and JMM 1992). 

A Phase I environmental assessment of Parcel A was conducted by Kennedy/Jenks in 1996 (K/J 

1996a). Areas believed to be of "environmental interest" were identified, including those where 

contamination had already been detected, where chemicals were used or stored, where surface 

staining was visible, or where sumps, tanks, or clarifiers were located. 

The data from these historical studies are further evaluated later in this section. 

2.1.2 Parcel A Phase II Soil Data 

Prior to demolition, Parcel A was systematically sampled to identify potential areas of 

contamination. Sampling locations were closely correlated with known facility operations and 

findings from previous investigation results (K/J 1997). Analytical results from the Parcel A 

Phase II Soil Characterization were supplied to R WQCB and DTSC for review in July 1997 (K/J 

1997). These data represent the most recent characterization of site conditions prior to 

demolition. Except for the data pertaining to soils excavated during demolition (see Section 

2.1.5, below), the Phase II data were used in this post-demolition risk assessment. 

2.1.3 Imported-Soils Data 

Approximately 20,000 cubic yards of clayey soils were imported from several off-site locations 

for use as backfill. These soils are referred to throughout this report as imported soils. Samples 

were collected from each place of origin to ensure that material being introduced to the site was 

not contaminated. Once the material had been shown to be "clean," it was released for use as 
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backfill. The analytical results of this sampling were not considered in the selection of COPCs 

for this risk assessment or in the statistical derivation of exposure point concentrations, due to the 

clean nature of the imported soils. 

2.1.4 Verification Data 

Under a self-imposed program, contaminated soils identified during demolition were excavated 

until the remaining contaminant concentrations were below the health-based remediation goals 

(HBRGs) developed by Integrated (IESI 1997b). The chemical properties ofthese residual areas 

is characterized in the soil confirmation reports (MW 1997 a, 1997b, 1997 c, 1997 d, 1997 e). The 

results of the soil samples taken from these areas were used in the selection of post-demolition 

COPCs for this risk assessment. 

It is important to note the these HBRG values have not been approved by DTSC as site cleanup 

goals and were used only for internal, soil-screening purposes during demolition. The use of 

these values does not guarantee DTSC approval of soil closure and were used at Boeing's own 

risk. It is understood by all parties that the findings of this risk assessment will establish whether 

Parcel A requires further remediation. 

2.1.5 Excavated-Soils Data 

Excavations were conducted to remove affected soils identified during demolition. Specifically, 

soils were excavated based on any of four criteria: a PID reading greater than 5 ppm, visible 

staining, a noticeable odor, or as indicated by sampling conducted in accordance with the 

Sampling and Analysis Plan for Demolition Activities (IESI 1997a). In accordance with 

RWQCB direction, these soils were stockpiled in 250-cubic-yard lots and characterized. Soils 

exceeding the HBRG values or Title 22 criteria were shipped off-site for proper disposal. Soils 

shown to have concentrations below the self-imposed HBRGs and Tittle 22 limits were cleared 

by RWQCB for use as backfill (MW 1997a, 1997b, 1997c, 1997d, 1997e). 
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The sample results of soil used as backfill are included in the selection of COPCs and the 

statistical derivation of exposure point concentrations (MW 1997a, 1997b, 1997c, 1997d, 1997e). 

2.2 DETERMINATION OF DATA USEABILITY 

The data validation process for the post-demolition risk assessment was divided into several 

steps. The first step was to compile all site-related analytical data. This was followed by a 

screening of data that reflect Parcel A conditions, a review of sampling protocols and 

documentation, the determination of data sources, and an examination of data qualifiers and 

flags. Overall, the results of more than 1,500 samples were compiled, sorted, and reviewed. 

Section 2.1 identifies those data that reflect current Parcel A conditions. The rest of the data 

usability determination is discussed below. 

2.2.1 Documentation 

The key field documents reviewed in the validation process are: 

• Field daily activity logs 

• Sample collection logs 

• Specific field forms for sample collection and handling 

• Chain-of-custody forms and requests for analysis 

• Field personnel training documents 

• Variances, surveillance reports of field activities 

The key analytical data reviewed in the validation process are: 

• Organic constituents 

- Holding times 

BOEiNG C -<1, PARCEL A 
~- CONSTI11JF.NTS OF POTENTIAL CONCERN 2-4 

POST-DE.HOf.ITION RISK ASSF.SSMENT 

"'lARCH 6, 1998 

BOE-C6-0058668 



INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

Gas chromatography/mass spectroscopy (GC/MS) calibration 

- Surrogate recoveries 

Matrix spikes, matrix spike duplicates 

Blank evaluations using the 5X/1 OX rule 

- Internal standards 

• Inorganic constituents 

Holding times 

Inductively Coupled Plasma/Graphite Furnace Atomic Analysis (ICP/GF AA) 

Instrument performance checks 

Initial and continuing calibrations 

Blank evaluations 

- Spike sample analyses 

2.2.2 Data Sources 

Depending on the objectives of the individual studies, the following three types of analytical data 

have been acquired throughout the investigation and demolition phases of the Parcel A 

redevelopment project: 

1. Field-screening data, collected using field test kits, chemical-specific probes, and other 

monitoring equipment. 

2. Field-laboratory data, from analyses conducted by state-certified field (mobile) 

laboratories using instruments and procedures equivalent to those of fixed-laboratory 

analyses. 

3. Fixed-laboratory data, from analyses conducted on the majority of all samples submitted 

for analysis. 
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No field-screening results were used in this post-demolition risk assessment. Only results 

obtained using field- or fixed-laboratory analyses were considered. 

2.2.3 Data Validation 

Data validation is an after-the-fact, independent, and systematic process of evaluating data and 

comparing the results to pre-established criteria. For this post-demolition risk assessment, 

specific quality control indicators associated with the data were reviewed to determine whether 

the stipulated data quality objectives have been met. The objectives addressed five principal 

parameters: precision, accuracy, completeness, comparability, and representativeness. To verify 

that the objectives were met, field measurements, sampling and handling procedures, laboratory 

analysis and reporting, and nonconformance and discrepancies in the data were examined to 

determine compliance with the appropriate and applicable procedures. The procedures and 

criteria for validation are defined in the RI/FS Data Validation Program Guidelines, which are 

based on the EPA National Functional Guidelines for Data Review (EPA 1988a, 1988b). 

The validation process culminates in the assignment of a qualifier flag for each analyte defining 

the confidence level in the data. The measured constituent concentrations obtained during the 

investigative and demolition phases of Parcel A sampling and used in this risk assessment have 

been validated. Analytical results for constituents were reported using Contract Laboratory 

Program (CLP) data qualifiers. Matrix spike and matrix spike duplicate data were analyzed as 

stipulated in EPA guidance (EPA 1992c ). 

Data that do not adequately meet the criteria addressed during data validation were flagged with 

an "R" qualifier and were not used in the quantitative risk assessment. Data flagged with the "J" 

qualifier, meaning the values are "estimated," were used in the quantitative risk assessment 

according to EPA guidance (EPA 1988a, 1988b, 1992c). 
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2.2.4 Detection Limits 

The screening of analytical methods used in sample analysis is critical to the inclusion of data for 

risk assessment purposes (EPA 1992c ). Throughout the numerous investigations, there were 

times when samples were taken from the same location and analyzed for the same constituents 

using different analytical methods or detection limits. In the data validation process, those 

samples that have the lowest detection limits were retained for selection of COPCs. 

In determining data usability for risk assessment, the analytical methods employed were first 

reviewed and selected. The selected method is the one that meets risk assessment requirements 

and has sufficient quality control measures to ensure confident identification and quantitation of 

target compounds. The detection limit of the method directly affects the usefulness of the data, as 

constituents reported near the detection limit have a greater possibility of false negatives and 

positives. 

2.2.5 Consistency in Data Collection 

Data collection activities may vary among parties conducting the sampling. All parties collecting 

environmental analytical data for the post-demolition risk assessment were required to follow the 

Sampling and Analysis Plan (SAP) for Demolition Activities (IESI 1997a) and supporting 

procedures that direct quality-related activities. The SAP includes the data quality objectives, 

work performance requirements to meet the objectives, means for verifying the objectives have 

been met, and a discussion of the data validation process. Before the inclusion of any historical 

data in this quantitative risk assessment, the data were reviewed thoroughly to ensure the 

analytical results are of the highest quality. 

2.2.6 Qualified Data 

All data were validated based upon the criteria presented in Section 2.2.3. When quality control 

indicators were found to be below the acceptable performance criteria, the accompanying data 
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results were given qualifiers. All data not assigned qualifiers are of acceptable quality and were 

used during COPC selection. Estimated quantitative results, such as those identified by a "J" 

qualifier, were used in COPC selection (EPA 1992c ). The "'J" qualifier describes an estimated 

value for a tentatively identified constituent or one that is present but whose value is less than the 

required quantitation limit. Analytical results that are at or below detection limits were qualified 

with a "U" and were used in the post-demolition risk assessment as described in Section 2.5.1. 

"X" qualifiers were assigned to all data found to be invalid as described in Section 5 .2. The 1987 

Woodward-Clyde subsurface investigation results were found to be below acceptance criteria for 

use in the post-demolition risk assessment. Numerous samples collected since this study in the 

same sample locations have shown dramatically different results. These Woodward-Clyde results 

have not been included in this post-demolition risk assessment. 

2.2. 7 Data Usability Summary 

The approach for selecting suitable data for the risk assessment follows EPA guidance (EPA 

1992c). All data were evaluated according to the aforementioned criteria of precision, accuracy 

completeness, comparability, and representativeness. With the exception of the 1987 Woodward

Clyde subsurface investigation report (WCC 1990), Parcel A characterization data were found to 

be valid and of acceptable usability for inclusion in this quantitative risk assessment. Appendix C 

presents the data set used in the post-demolition risk assessment. 

2.3 SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN 

Due to the extensive amount of historical data for soils and the number of non-detected analytes 

reported under the standard SW846 methods, a screening methodology was developed to identify 

COPCs. The objectives of this screening process were to: 1) reduce the number of analytes to a 

manageable size, so a detailed quantitative risk analysis could be performed on detected 

constituents, 2) ensure the analytes selected represent the Parcel A related post-demolition risk, 
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and 3) ensure that all localized hot spots have been addressed. The following presents the COPC 

identification process as agreed upon by DTSC/HERD and Integrated (IESI 1998a). 

The screening methodology for detected constituents in Parcel A soils was developed m a 

conservative manner to ensure that all COPCs and localized hot spots are addressed. The 

following methodology has been agreed upon between DTSC/HERD and Integrated: 

1. Identify all constituents detected in Parcel A soils. 

2. Retain all Group A carcinogens. 

3. Calculate the frequency of detection per constituent, per medium. 

4. Retain all constituents detected at a frequency of 5 percent or higher (per medium). 

5. Retain all organic constituents detected at a frequency of less than 5 percent (per 

medium) with maximum detects that exceed EPA Region IX residential preliminary 

remediation goals (PROs) or DTSC/HERD surrogate values. 

6. Compare the 95 percent upper confidence limit (UCL) concentrations of inorganic 

constituents (normal distribution) to environmental background concentrations. Retain all 

inorganic constituents that exceed the background levels. 

Table 2-1 lists constituents detected in at least one soil sampling event on Parcel A. A constituent 

was not included in the initial COPC list if the analysis performed on it is designed for 

compound-class identification or if its analytical results are not compound specific. 

There are obvious health concerns whenever the potential for exposure to known human 

carcinogens exists. Therefore, the identification and analysis of these substances is of the utmost 
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importance in a quantitative risk assessment. In assessing carcinogenic potential, EPA classifies 

constituents into five groups based on the weight of evidence collected from epidemiological 

studies. These studies examine the relationship between exposure to a constituent and the 

subsequent development of cancer. The five groups are: 

• Group A 

• Group B 

• Group C 

• Group D 

• GroupE 

Human carcinogen (sufficient evidence of carcinogenicity in humans) 

Probable human carcinogen (B 1 - limited evidence of carcinogenicity in 
humans; B2 - sufficient evidence in animals with inadequate or lack of 
evidence in humans) 

Possible human carcinogen (limited evidence of carcinogenicity in 
animals and inadequate evidence in humans) 

Not classifiable as to human carcinogenicity (inadequate or no evidence) 

Evidence of noncarcinogenicity for humans (no evidence of 
carcinogenicity in adequate studies) 

No organic Group A constituents were detected in Parcel A. The only inorganic Group A 

constituent detected, arsenic, was retained as a COPC. 

Steps 3 and 4 

Frequency of detection was calculated for each constituent to identify those found throughout 

Parcel A soils. Constituents found in more than 5 percent of soil samples are most likely, based 

of abundance and distribution, to present receptor exposures. Therefore, these "frequently 

detected" constituents were retained for quantitative risk analysis. 

The maximum concentrations of organic constituents detected in less than 5 percent of soil 

samples were compared to EPA Region IX preliminary remediation goals (PRGs) or 

DTSC/HERD surrogate values for residential exposures. Those exceeding residential PRGs were 

retained as COPCs. Those that do not exceed residential PRGs are not anticipated to pose a 

significant risk based on limited distribution and exposure potential. 
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Constituent 
COPCs 
I, I-dichloroethylene 
I ,2,4-trimethyl benzene 
I ,3,5-trimethyl-benzene 
aroclor I248 
aroclor I254 
aroclor 1260 
arsen1c 
benzo( a )anthracene 
benzo( a )pyrene 
benzo(b )tluoranthene 
benzo(k)tluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
d ibenzo( a,h )anthracene 
fluoranthene 
indeno( I ,2,3-cd)gxrene 
naphthalene 
n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethylene 
trichloroethylene 
xylenes, total 

JIWJNCi ('.6. I'AIIl"fJ. A 
]. ! 'ONS Jlrt!F.NIS OF/'0/1-:N//AI. CONl'fJIN 

CAS 
No. 

75-35-4 
95-63-6 
I 08-67-8 

I2672-29-6 
II 097-69-I 
II096-82-5 
7440-38-2 

56-55-3 
50-32-8 

205-99-2 
207-08-9 
117-8I-7 
2I8-0I-9 
53-70-3 

206-44-0 
I93-39-5 
9I-20-3 
I 04-5I-8 
I 03-65-I 
99-87-6 
85-0I-8 
I29-00-0 
127-I8-4 
79-01-6 

1330-20-7 

TABLE 2-1 
SOIL COPC IDENTIFICATION SUMMARY 

Residential Background 95% UCL 
EPA PRG Concentration Concentration 

Group (mg/kg) (mg/kg) (mg/kg) 

c 3.70E-02 NA 5.53E-03 
NA 1.20E+03* NA 9.I7E-03 
NA I.43E+03* NA 6.3I E-03 
NA 6.60E-02 NA 1.86E-02 
NA 6.60E-02 NA I.80E-02 
NA 6.60E-02 NA I.76E-02 
A - I.40E+OI I.50E+OO 
B2 6.IOE-OI NA I.26E-OI 
B2 6.IOE-02 NA 2.38E-OI 
B2 6.IOE-OI NA 2.47E-OI 
B2 6.IOE-OI NA 2.I8E-OI 
B2 3.20E+OI NA 1.20E-OI 
B2 6.IOE+OO NA 1.43E-01 
B2 6.IOE-02 NA 9.5IE-02 
D 2.60E+03 NA 1.36E-O I 

B2 6.IOE-OI NA 2.26E-OI 
D 2.40E+02 NA 2.I4E-OI 

NA I.64E+02* NA 4.97E-03 
NA I.64E+02* NA 4.64E-03 
NA 7.85E+02* NA 4.37E-03 
D I.40E+02* NA 1.53E-OI 
D I.OOE+02 NA 1.53E-OI 

NA 5.40E+OO NA 3.72E-03 
NA 3.20E+OO NA 7.68E-03 
D 3.20E+02 NA 4.56E-03 

]-1/ 

Maximum 
Concentration 

(mg/kg) 

7.60E-OI 
2.40E+OI 
7.80E+OO 
9.80E+OO 
5.IOE-OI 
1.70E-OI 
4.90E+OI 
6.20E+OO 
3.30E+OO 
3.30E+OO 
I.30E+OO 
2.10E+02 
8.80E+OO 
6.20E-OI 
l.OOE+OI 
I.50E+OO 
6.30E+OI 
6.80E-OI 
I.30E+OO 
5.IOE-OI 
3.60E+OI 
2.60E+OI 
9.90E+OI 
9.90E-OI 
3.70E+OO 
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Frequency 
of 

Detection 
(%) Rationale 

II.48 Freq.>5% b 
8.96 Freq.>5% b 
6.84 Freq.>5% b 
1.26 >PRGC 
0.95 >PRGC 
1.58 >PRGC 
4.57 EPA Group Aa 
9.01 Freq.>S% b 
5.0I >PRGC 
5.58 Freq.>S% b 
3.58 >PRGC 
6.29 Freq.>S% b 
11.44 Freq.>5% b 
0.72 >PRGC 
10.87 Freq.>5% b 
3.43 >PRGC 
5.25 Freq.>5% b 
5.42 Freq.>5% b 
5.42 Freq.>S% b 
5.I9 Freq.>5% b 
8.87 Freq.>S% b 
II.44 Freq.>S% b 
2.72 >PRGC 
I6.76 Freq.>S% b 
5.I9 Freq.>5% b 
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Constituent 
Do Not Exceed Background 
barium 
beryllium 
cadmium 
chromium, total 
cobalt 
copper 
lead 
mercury 
molybdenum 
nickel 
thallium 
vanadium 
ZlllC 

Less Than 5% and Max. Less 
Than Residential PRG 
I, I, )-trichloroethane 
I, I ,2-trichloroethane 
I, 1-dichloroethane 
2-methylnaphthalene 
acenaphthene 
anthracene 
benzene, 1-methylethyl-
benzo(gh i )pery I ene 
cis-! ,2-dichloroethylene 
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CAS 
No. 

7440-39-3 
7440-41-7 
7440-43-9 
7440-47-3 
7440-48-4 
7440-50-8 
7429-92-1 
7439-97-6 
7439-98-7 
7440-02-0 
7440-28-0 
7440-62-2 
7440-66-6 

71-55-6 
79-00-5 
75-34-3 
91-57-6 
83-32-9 
120-12-7 
98-82-8 
191-24-2 
156-59-2 

EPA 

TABLE 2-t 
SOIL COPC IDENTIFICATION SUMMARY 

(CONTINUED) 

Residential Background 95% UCL 
PRG Concentration Concentration 

Group (mg/kg) (mg/kg) (mg/kg) 

NA - 2.81E+02 1.12E+02 
82 - 7.40E-01 5.20E-01 
81 - 8.80E-01 2.54E-Ol 
NA - 4.10E+Ol 2.73E+Ol 
NA - 2.00E+Ol 8.74E+OO 
D - 5.30E+OI l.67E+Ol 
82 - l.10E+02 3.63E+OO 
D - 2.80E-OI 2.02E-02 

NA - 2.30E+01 5.39E-Ol 
NA - 2.90E+OI l.24E+OI 
D - l.IOE+OJ l.08E+O I 

NA - 8.20E+OI 3.18E+OI 
D - l.98E+02 5.36E+01 

NA 1.20E+03 NA 5.30E-02 
NA 6.50E-01 NA 3.58E-03 
c 5.00E+02 NA 9.51 E-03 

NA 8.00E+02* NA 8.42E-01 
NA l.IOE+02 NA 9.70E-02 
D 5.70E+OO NA 1.26E-01 

NA I.90E+01 NA 8.97E-03 
NA 4.20E+OO* NA 1.88E-01 
D 3.10E+Ol NA 3.49E-03 

2-12 

Maximum 
Concentration 

(mg/kg) 

3.60E+02 
l.OOE+02 
1.60E+O I 
2.70E+02 
4.81E+01 
l.7IE+02 
3.50E+02 
1.26E+OO 
6.97E+OO 
l.40E+02 
l.IOE+Ol 
7.55E+OI 
4.70E+02 

1.30E+O I 
2.10E-01 
1.30E+OO 
1.30E+02 
1.90E+OO 
5.00E+OO 
3.20E-Ol 
1.80E+OO 
8.30E-02 

INTEGRATED 
ENVIRONMENTAL SERVICES, INC. 

Frequency 
of 

Detection 
(%) Rationale 

98.31 <Backgroundd 
7.75 <Backgroundd 
10.53 <Backgroundd 
98.51 <Backgroundd 
98.51 <Backgroundd 
98.31 <Backgroundd 
22.14 <Backgroundd 
3.87 <Backgroundd 
0.79 <Backgroundd 

97.42 <Backgroundd 
0.30 <Backgroundd 

98.41 <Backgroundd 
98.41 <Backgroundd 

1.29 <5%+<PRGe 
1.00 <5%+<PRGe 
2.87 <5%+<PRae 
4.01 <5%+<PRae 
1.43 <5%+<PRGe 
3.29 <5%+<PRGe 
3.30 <5%+<PRGe 
4.15 <5%+<PRGe 
1.72 <5%+<PRGe 
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TABLE 2-1 

SOIL COPC IDENTIFICATION SUMMARY 
(CONTINUED) 
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Frequency 
Residential Background 95% UCL Maximum of 

CAS EPA PRG Concentration Concentration Concentration Detection 
Constituent No. Group (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) Rationale 
Less Than 5% and Max. Less 
Than Residential PRG (Coot) 
ethylbenzene 100-41-4 D 2.30E+02 NA 1.27E-02 1.70E+OO 2.01... <5%+<PRGe 
fluorene 86-73-7 D 9.00E+Ol NA 1.37E-Ol 6.40E+OO 2.43 <5%+<PRGe 
methylene chloride 75-09-2 82 7.80E+OO NA 5.03E-03 3.50E-02 0.72 <5%+<PRGe 
p-chloro-m-cresol 59-50-7 NA 3.26E+03* NA 1.58E-Ol 1.90E+OI 0.29 <5%+<PRGe 
sec-butylbenzene 135-98-8 NA 1.64E+02* NA 1.20E-02 3.80E-01 4.72 <5%+<PRGe 
tert-butylbenzene 98-06-6 NA 1.64E+02* NA 2.46E-02 2.70E+OO 2.59 <5%+<PRGe 
toluene 108-88-3 D 7.90E+02 NA 5.58E-02 1.40E+OI 0.72 <5%+<PRGe 
trans-1,2-dichloroethene 156-60-5 NA 7.80E+01 NA 3.14E-03 5.70E-02 0.14 <5%+<PRGe 
trichlorofluoromethane 75-69-4 NA 3.80E+02 NA 5.0 I E-03 3.30E-02 0.43 ____-::5%+<PRq_e 

RATIONALE: 
•selected as a COPC based on status as a "known carcinogen" (EPA Group A) 
bSelected as a COPC because frequency of detection is above 5%. 
<Selected as a COPC because maximum concentration exceeds EPA Region IX residential PRG. 
dEiiminated as a COPC because 95% UCL concentration does not exceed background level. 
•Eliminated as a COPC because frequency is below 5% and maximum concentration is below EPA Region IX residential PRG. 

SOURCES: 
EHP 1997 (EPA Weight-of-Evidence Group) 
G&M 1997 (Background Concentration) per DTSCIHERD agreement (IESI 1998b) 
EPA 1997 (Residential PRGs) 
*Cai/EPA 1998 (DTSC surrogate PRG values) 

HIWJNCi C'-~. f'AROJ. A 

1. CONS711W:NIS Ill; 1'011-:NIIA/. CONCf:RN 2-13 

ABBREVIATIONS: 
NA = Not Applicable 
UCL = Upper Confidence Limit 
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Finally, inorganic constituent concentrations were compared to background concentrations. This 

was required to distinguish Parcel A related constituents from naturally occurring or unrelated 

anthropogenic constituents. The presence of unrelated anthropogenic constituents in the 

environment is due to human activity not attributed to Parcel A, such as deposition from 

automobile emissions. If the 95 percent UCL concentration of a detected inorganic constituent 

(normal distribution) is less than its background level, then that constituent was excluded from 

the COPC list. By agreement with DTSC/HERD (IESI 1998a), the recent risk assessment for the 

adjacent Lockheed Martin ILM property (G&M 1996) was used as the source of inorganic 

background levels. 

Table 2-1, above, summarizes the COPC identification process for the Parcel A soils. Table 2-2, 

below, lists the resultant COPCs. 

1, 1-dichloroethene 
1 ,2,4-trimethylbenzene 
1 ,3 ,5-trimethylbenzene 
aroclor 1248 
aroclor 1254 
aroclor 1260 
arsemc 
benzo( a )anthracene 
benzo( a )pyrene 

BOFJNG C-d, PARCEL A 

1. CONS17TUENTS OF POTEN17AL CONCERN 

TABLE 2-2 
COPCs FOR PARCEL A 

benzo(b )fluoranthene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
dibenzo( a,h)anthracene 
fluoranthene 
indeno(l ,2,3-cd)pyrene 
naphthalene 

1-J.I 

n-butylbenzene 
n-propylbenzene 
p-cymene 
phenanthrene 
pyrene 
tetrachloroethylene 
trichloroethene 
xylenes 
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3.4 POTENCY EQUIVALENCE FACTORS 

One approach used to assess the cancer risk of mixtures of structurally related compounds such 

as P AHs is to characterize the toxicities of these compounds relative to the toxicity of a 

compound representative of the group. This is known as the potency equivalence factors (PEFs) 

approach and it takes into account the differing potencies of carcinogenic compounds from 

structurally related mixtures. This weighting scheme for P AHs was developed by the Air 

Toxicology and Epidemiology Section of the Office of Environmental Health Hazard 

Assessment in the document entitled Health Ef{ects o(Benzo(a)pyrene (Cal/EPA 1993). 

The PEF values presented in Table 3-3 may be used for both inhalation and oral exposure 

pathways. although data used for their development were prioritized so inhalation exposure 

received higher priority than did other exposures. The benzo(a)pyrene CSF was multiplied by the 

appropriate chemical-specific PEF value to derive oral and inhalation toxicity values. The 

COPCs for which this process was conducted are noted in Table 3-2. 

TABLE3-3 
POTENCY EQUIVALENCE FACTORS (PEFs) FOR 

POLY AROMA TIC HYDROCARBONS (PAHs) 

CAS Suggested 
P AH or Derivative 
benzo(a)pyrene (index compound)* 

1 ,6-dinitropyrene 

1 ,8-dinitropyrene 

1-nitropyrene 

2-nitrofluorene 

4-nitropyrene 

5-methylchrysene 

6-nitrocrysene 

7H-dibenzo( c,g)carbazole 

benzo(a)anthracene* 

benzo(b )fluoranthene* 

BVEJNG C-6, P.4RCEL A 
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No. 
50-32-8 

42397-64-8 

42397-65-9 

5522-43-0 

607-57-8 

57835-92-4 

3697-24-3 

7496-02-8 

194-59-2 

56-55-3 

205-99-2 

PEF 
1.0 

10 

1.0 

0.1 

0.01 

0.1 

1.0 

10 

1.0 
0.1 

0.1 
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POTENCY EQUIVALENCE FACTORS (PEFs) FOR 

POLY AROMA TIC HYDROCARBONS (PAHs) 
(CONTINUED) 
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CAS Suggested 
P AH or Derivative No. 
benzo(j)fluoranthene 205-82-3 

benzo(k)fluoranthene* 207-08-9 

chrysene* 218-01-9 

dibenz( a,h)acridine 226-36-8 

dibenz( a,j)acridine 224-42-0 

dibenzo( a,e )pyrene 192-65-4 

dibenzo( a,h)pyrene 189-64-0 

dibenzo( a,i)pyrene 189-55-9 

dibenzo( a,l)pyrene 191-30-0 

indeno( 1 ,2,3 -c,d)pyrene* 193-39-5 

*Parcel A COPC 

SOURCE: 
Health Effects of Benzo(a)pyrene (Cal/EPA 1993) 

BOFJNGC-6, PARCEL..f 
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PEF 
0.1 

0.1 

0.01 

0.1 

0.1 

1.0 

10 

10 

10 

0.1 
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3. TOXICITY ASSESSMENT 

The objective of this section is to provide information on the toxic effects of exposure to 

constituents. More specifically, the section provides a quantitative estimate of the relationship 

between exposure and severity or probability of human biological effects for each constituent of 

potential concern (COPC) identified in Section 2. 

Section 3.1 describes how toxicity values are established and used for noncarcinogenic COPCs, 

while Section 3.2 presents a similar discussion of carcinogenic COPCs. Section 3.3 describes 

how dermal exposures are quantified. 

Relevant carcinogenic and noncarcinogenic toxicity data were obtained from the following 

sources (in descending order of preference): 

1. California Cancer Potency Factors Update (Cal/EPA 1996) 

2. Integrated Risk Information System (IRIS) on-line database (EPA 1997a) 

3. Health Effects Assessment Summary Tables (HEAST) for FY 1997 (EPA 1997b) 

4. Cal/EPA Potency Equivalency Factors for Poly-Aromatic Hydrocarbons (Cal/EP A 1993) 

5. Surrogate values provided by DTSC/HERD (Cal!EPA 1998) 

Searches ofthe IRIS database were made in January 1998. 

3.1 NONCARCINOGENIC CONSTITUENTS 

For the noncarcinogenic effects of constituents, EPA assumes a dose exists below which no 

adverse health effects will be seen (EPA 1989a). Below this "threshold," it is believed exposure 

to a constituent can be tolerated without adverse effects, and the body burden is not increased. 

BOEING C-<!, P A.RCEL A. 
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Toxic effects become manifest only when physiologic protective mechanisms are overcome by 

exposure doses above the threshold. 

The reference dose (RID), expressed m units of milligrams per kilogram-day (mg/kg-d), 

represents the daily intake (averaged over a year) of a constituent per kilogram of body weight 

which is below the effect threshold for that constituent. In essence, the RID represents the 

receptor-specific threshold dose. In addition, EPA assumes noncarcinogenic exposure doses ~e 

not cumulative from age group to age group over a lifetime of exposure (EPA 1989a). An RID is 

specific to the constituent, route of exposure, and duration over which the exposure occurs. 

The EPA reviews all relevant human and animal studies for each constituent and selects the 

studies pertinent to the derivation of specific RIDs. Each study is evaluated to determine the no

observable-adverse-effect level (NOAEL) or, if data are inadequate for such a determination, the 

lowest-observable-adverse-effect level (LOAEL). The NOAEL corresponds to the dose (mg/kg

d) that can be administered over a lifetime without inducing observable adverse effects. The 

LOAEL corresponds to the lowest daily dose (mg/kg-d) that can be administered over a lifetime 

that induces an observable adverse effect. The toxic effect characterized by the LOAEL is 

referred to as the "critical effect" (EPA 1997a). 

To derive an RID, the NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the 

RID will be protective of human health. Uncertainty factors are applied to account for: 1) 

extrapolation of data from laboratory animals to humans (interspecies extrapolation), 2) variation 

in human sensitivity to the toxic effects of a constituent (intraspecies differences), 3) derivation 

of a chronic RID based on a subchronic rather than a chronic study, and 4) derivation of an RID 

from the LOAEL rather than the NOAEL. Each of these uncertainties usually represents a factor 

of 10. In addition to these uncertainty factors, modifying factors between 0 and 10 may be 

applied to reflect additional qualitative considerations in evaluating the data (EPA 1989a). 

The inhalation and oral RIDs for the noncarcinogenic COPCs at Parcel A are presented in Table 

3-1. The primary source for toxicological reference values is the IRIS on-line database (EPA 

BOFJNG C-6, P.4RCEL A 
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1997a), which contains current health risk and regulatory information. Provisional RIDs are 

tabulated in HEAST (EPA 1997b ). When values were not available from the above-mentioned 

sources, surrogate values were provided by DTSC/HERD, as noted in Table 3-1 (Cal/EPA 1998). 

TABLE 3-1 
CO PC-SPECIFIC REFERENCE DOSE VALUES* 

Subchronic Chronic 
Inhalation Inhalation 

RID RID 
COPC (mg!kg-d) (mg/kg-d) 
1, 1-dichloroethene 9.00E-03 9.00E-03 
1 ,2,4-trimethylbenzene 2.00E-03 2.00E-03 
1 ,3,5-trimethylbenzene 2.00E-03 2.00E-03 
aroclor 1248 7.00E-05 7.00E-05 
aroclor 1254 7.00E-05 7.00E-05 
aroclor 1260 7.00E-05 7.00E-05 
arsenic 3.00E-04 3.00E-04 
benzo( a )anthracene 4.00E-02 4.00E-02 
benzo( a )pyrene 4.00E-02 4.00E-02 
benzo(b )fluoranthene 4.00E-02 4.00E-02 
benzo(k)fluoranthene 4.00E-02 4.00E-02 
bis(2-ethylhexyl)phthalate 2_.00E-02 2_.00E-02 
chrysene 4.00E-02 4.00E-02 
dibenzo( a,h )anthracene 4.00E-02 4.00E-02 
fl uoranthene 4.00E-01b 4.00E-02a 
indeno(l ,2.3-cd):gyrene 4.00E-02 4.00E-02 
naphthalene 4.00E-02.£ 4.00E-02~ 

n-butylbenzene 2.90E-01 2.90E-01 
n-propylbenzene 2.90E-01 2.90E-01 
p-cymene l.OOE-01 l.OOE-01 
phenanthrene 3.00E-01 3.00E-Ol 
pyrene 3.00E-01 b 3.00E-02b 
tetrachloroethylene l.OOE-01 b l.OOE-02b 
trichloroethene 7.35E-03 7.35E-03 
xylenes 2.00E-01 2.00E-Ol 

SOURCES: 
*DTSC/HERD Surrogate RID Values (Cal!EPA 1998) except as noted. 
•rrus (EPA I997a) 
bHEAST (EPA l997b) 

BOE.JNG C-6, PARCEL.~ 
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Subchronic Chronic 
Oral Oral 
RID RID 

(mg/kg-d) (mg/kg-d) 
9.00E-03 9.00E-03 
5.00E-01 5.00E-01 
5.00E-01 5.00E-01 
7.00E-05 7.00E-05 
7.00E-05 7.00E-05 
7.00E-05 7.00E-05 
3.00E-04 3.00E-04 
4.00E-02 4.00E-02 
4.00E-02 4.00E-02 
4.00E-02 4.00E-02 
4.00E-02 4.00E-02 
2_.00E-02 2_.00E-02 
4.00E-02 4.00E-02 
4.00E-02 4.00E-02 
4.00E-01b 4.00E-02a 
4.00E-02 4.00E-02 
4.00E-02.£ 4.00E-02~ 

l.OOE-01 l.OOE-01 
l.OOE-01 l.OOE-01 
l.OOE-01 l.OOE-01 
3.00E-01 3.00E-01 
3.00E-01b 3.00E-02a 
l.OOE-01 b 1.00E-02a 
7.35E-03 7.35E-03 

2.00E+OOb 2.00E+OOa 
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The noncarcinogenic risk associated with a constituent exposure is expressed as the hazard 

quotient (HQ). The HQ is a ratio of the estimated constituent intake, based on the measured or 

calculated exposure concentration for a constituent (dose), divided by the appropriate oral or 

inhalation RID. If the HQ exceeds 1, some harmful effect may occur or the threshold dose may 

be exceeded. If the HQ is equal to or less than 1, the exposure level is not likely to cause adverse 

effects. If exposure to multiple constituents occurs, the potential for harmful effects is assessed 

by summing the HQs and is designated the hazard index (HI). 

In keeping with EPA guidance (EPA 1989a), all noncarcinogenic risk was considered additive 

for individual receptors. Since the noncarcinogenic COPCs under investigation at the site are 

associated with various adverse effects on distinct target organs and systems, the assumption of 

additivity of effects may overstate the potential for harmful effects. On the other hand, the 

potential synergistic effects of two or more COPCs must also be recognized. That is, the 

combined effects of exposure to two COPCs may be worse than exposure to either COPC alone 

because of interactions. 

3.2 CARCINOGENIC CONSTITUENTS 

The incremental lifetime cancer risk (ILCR) from a carcinogen is calculated as a product of the 

reasonable maximum daily intake (mglkg-d) and the cancer slope factor (CSF). EPA's model of 

carcinogenesis assumes the relationship between exposure to a carcinogen and cancer risk is 

linear over the entire dose range, except at very high doses (EPA 1989a). This linearity assumes 

that there is no threshold-of-exposure dose below which harmful effects will not occur. Because 

of this, carcinogenic effects are considered to be cumulative across age groups when considering 

lifetime exposures. 

CSFs are upper-bound (95 percent upper confidence limit [UCL]) estimates of the increased 

cancer risk per unit dose, in which risk is expressed as the probability that an individual will 

develop cancer within his or her lifetime as the result of exposure to a given level of a 

BOFJNG C-6, P.~RCEL A 
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carcinogen. All cancers or tumors are considered whether or not death occurs as a result. This 

approach is inherently conservative because of the no-threshold assumption and the use of the 95 

percent UCL of the estimated slope of dose versus cancer risk. 

In addition to the CSF, the toxicity information considered in the assessment of potential 

carcinogenic risks includes a weight-of-evidence classification. As discussed in Section 2.3, EPA 

groups constituents according to their potential for carcinogenic effects based on clinical 

evidence (EPA 1989a): 

• Group A 

• Group B 

• Group C 

• Group D 

• GroupE 

Human carcinogen 

Probable human carcinogen 

Possible human carcinogen 

Insufficient data to classify as a human carcinogen 

Not a human carcinogen 

The CSFs for the COPCs studied in this report are presented in Table 3-2. The primary source for 

toxicological reference values is the California Cancer Potency Factors Update (Cal!EPA 1996), 

followed by IRIS (EPA 1997a). Provisional CSFs are tabulated in HEAST (EPA 1997b). 

Surrogate values were provided by DISC/HERD when not available through the previously 

mentioned sources (Cal!EPA 1998). These values have been noted in Table 3-2. By agreement 

between DTSC/HERD and Integrated, 1, 1-dichloroethene will not be assessed for carcinogenic 

risk. This agreement is based on DISC/HERD's review of the 1,1-dichloroethene CSF and 

supporting toxicological data (Cal/EPA 1998, IESI 1998b ). 

3.3 QUANTIFICATION OF DERMAL EXPOSURE RISKS 

Dermal RIDs and CSFs are traditionally derived from the corresponding oral values (EPA 

1989a). However, DTSC recommends that dermal RIDs and CSFs should not be derived; 

instead, oral RIDs and CSFs should be used to estimate dermal toxicity values (Cal/EPA 1998b, 

1998c). 
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TABLE 3-2 
CO PC-SPECIFIC CANCER SLOPE FACTORS (CSFs)* 

Oral CSF Inhalation CSF 
COPC 1/(mg/kg-d) 1/(mg/kg-d) 
1, 1-dichloroethene NA NA 
1 ,2,4-trimethylbenzenea NA NA 
1 ,3,5-trimethylbenzenea NA NA 
aroclor 1248 7.70E+OO 7.70E+OO 

aroclor 1254 7.70E+OO 7.70E+OO 

aroclor 1260 7.70E+OO 7.70E+OO 

arsemc 1.50E+OO 1.20E+01 

benzo( a )anthraceneb 1.15E+OO 3.90E-01 

benzo( a )pyrene 1J.5E+01 3.90E+OO 

benzo(b )fluorantheneb 1.15E+OO 3.90E-01 

benzo(k)fluorantheneb 1.15E+OO 3.90E-01 

bis(2-ethylhexyl)phthalate 8.40E-03 8.40E-03 

chryseneb 1.15E-01 3.90E-02 

dibenzo( a,h)anthracene 4.10E+OO 4.10E+OO 

fl uoranthene NA NA 
indeno(l.2.3-cd)Qyreneb 1.15E+OO 3.90E-01 

naphthalene NA NA 
n-butylbenzenea NA NA 
n-propylbenzenea NA NA 
p-cymenea NA NA 
phenanthrenea NA NA 
pyrene NA NA 
tetrachloroethylene 5.10E-02 2.10E-02 

trichloroethene 1.50E-02 l.OOE-02 

xylenes NA NA 

NA = Not Applicable 

SOURCES: 
*California Cancer Potency Factors Update (Cal!EPA 1996) except as noted. 
'DTSC/HERD surrogate CSF values (Cal!EPA 1998) 
bBased on PEF adjustment (see Section 3.4, below). 
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4. CONCEPTUAL EXPOSURE MODEL 

The conceptual exposure model (CEM) provides the basis for a comprehensive evaluation of the 

risks to human health by identifying the mechanisms through which receptors may be exposed to 

residual constituents of potential concern (COPCs). The CEM traces the Parcel A COPCs in a 

logical flow from their sources through release mechanisms and exposure routes to the 

potentially affected receptors. 

Of particular importance, the CEM identifies which exposure routes are complete and significant 

under the given land use. These significant pathways are used in the quantitative risk assessment 

for each receptor. The CEM also facilitates the analysis and screening of exposure pathways 

likely to pose only minor risks. 

Section 4.1 presents the physical characteristics of Parcel A and describes the projected 

exposures associated with the construction and daily use of the parcel as a commerciaVindustrial 

facility. Section 4.2 discusses the possible routes by which Parcel A COPCs could be released to 

the environment and identifies the pathways significant to the quantification of potential receptor 

risk. A conceptual model for risk analysis is described that identifies the COPC sources, release 

mechanisms, potential receptor populations, and significant exposure pathways for the Parcel A 

land use and associated exposure scenarios 

4.1 EXPOSURE SETTING 

The specific characteristics of the Parcel A exposure setting influence the availability of COPCs 

to potential receptors, release mechanisms, exposure routes, and receptor activities. A receptor's 

actual exposure depends on the site's physical attributes and land use. While discussions of 

future land use are necessarily speculative, health-protective assumptions have been employed to 
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ensure that a reasonable maximum release of COPCs and, consequently, a reasonable maximum 

exposure concentration have been postulated. 

4.1.1 Site Physical Characteristics 

The physical characteristics of Parcel A are described in detail in several site investigation 

reports prepared for the entire C-6 property (e.g., WCC 1990 and K/J 1997). The following 

summarizes the published information as it relates to this risk assessment, with an emphasis on 

the post-demolition COPC sources, release mechanisms, exposure media, and exposure pathways 

for Parcel A. Highlights of area climate, meteorology, geological setting, soil types, hydrology, 

and local demographics are presented below. 

4.1.1.1 Climate and Meteorology 

The C-6 site is located in Los Angeles, California. Average annual temperature is 60 degrees 

Fahrenheit, ranging from 44 degrees in January to 111 degrees in September. Prevailing winds 

are from the west and west northwest. Wind speeds range from 4 to 10 knots (K!J 1996c ). 

4.1.1.2 Regional Geology and Hydrogeology 

The site lies within the West Coast Basin, a maJor groundwater basin which underlies 

approximately 160 square miles of the coastal plain in southwestern Los Angeles County. 

Surface geology is characterized by Holocene Age sediments within the Torrance plain. The 

Torrance plain is defined as the area between Palos Verdes Hills to the south and the distinct belt 

of hills caused by folding and flexures along the Newport-Inglewood uplift to the north. The 

Pacific Ocean forms the western boundary of the basin, while the San Pedro Bay and Dominguez 

Gap form the eastern boundary. The site is underlain by Holocene and Pleistocene alluvium 

deposits that comprise the local hydrogeologic system described below (MW 1994). 

Two geologic formations underlie the property: the Lakewood and the San Pedro. The Lakewood 

extends to a depth of approximately 180 feet bgs and contains two major hydrogeologic and 
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stratigraphic units known as the Bellflower aquiclude and the Gage aquifer (MW 1994). In the 

vicinity of the property, the Bellflower aquiclude is composed of low-permeability, late 

Pleistocene age sediments which lie above the Gage aquifer. Composed predominantly of silty 

clays, the Bellflower aquiclude extends to approximately 100 feet bgs (MW 1994, K/J 1996d). 

The Gage aquifer underlies the Bellflower aquiclude and extends over the entire West Coast 

basin. In the vicinity of the C-6 site, the Gage is composed of water-bearing, fine-medium to 

coarse sand with variable amounts of coarse gravels and thin beds of silt and clay. The Gage 

aquifer is thought to have an approximate thickness of 30 to 40 feet and is encountered at 

approximately 150 feet bgs (MW 1994). 

The San Pedro formation, which underlies the Lakewood formation, consists of lower 

Pleistocene deposits of marine origin and contains the Lynwood and Silverado aquifers. The San 

Pedro formation extends to a depth of approximately 1,000 feet bgs (K/J 1996d). The Lynwood 

aquifer has an approximate thickness of 90 feet and is encountered at a depth of about 310 feet 

beneath the site. The Silverado aquifer is encountered at a depth of approximately 520 feet bgs. 

The Silverado is considered a source of drinking water (K/J 1996d) and is the primary water 

source for the basin due to its high specific yield through the coarser sediments and its good 

water quality. The Silverado is continuous and merges with the Lynwood aquifer at the base of 

the El Segundo Sand Hills to the west (MW 1994 ). 

Data collected from monitoring wells installed on the C-6 property indicate that groundwater 

flow in the region is generally to the southeast. Groundwater beneath the property occurs at 

approximately 65 feet bgs at the western boundary, flowing generally to the southeast and 

bending to the south (K/J 1996a, 1996b, 1996c ). 

4.1.2 Post-Demolition Land Use and Associated Exposure Scenarios 

As mentioned, for the purpose of defining potential receptor exposures, this report assumes a 

single, post-demolition land use for Parcel A as a commercial/industrial facility. Given this land 
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use, two post-demolition exposure scenarios are examined, one associated with construction of 

the facility (the construction scenario), the other associated with its operation (the 

commercial/industrial scenario). 

The commercial/industrial land use is consistent with the zoning and deed restrictions to be 

implemented at Parcel A. While final decisions concerning the exact commercial/industrial uses 

of the parcel have not been made, reasonable and conservative assumptions concerning potential 

commercial/industrial uses and facility construction were employed in the development of the 

exposure scenarios. In this way, the estimated risk values effectively provide a range of 

anticipated exposures. In developing the exposure scenarios, it was assumed that: 

• All construction activities will be completed within 1 year. 

• During construction, access controls and security will minimize trespassing. 

• After development, the parcel will not have access controls. 

• After development, all surfaces will be capped with cement or asphalt (for building 
foundation, roadways, or parking areas) or covered with vegetation (landscaping). 

• All soil containing residual concentrations of COPCs will be covered with at least 2 feet 
of imported clean soil. 

These assumptions are consistent with the scheduled development project and the need to raise 

the site for proper drainage. 

4.1.3 Reasonable Maximum Exposure 

EPA (1989a) recommends the use of reasonable maximum exposure (RME) to express the 

highest exposure that could reasonably occur at a site. As a conservative estimate, the RME is 

within the range of possible exposures but higher than the typical or average exposure. RMEs are 

estimated for individual pathways. If a population is exposed to more than one pathway, the sum 

ofthe exposures across pathways also represents the RME (EPA 1989a). 
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Populations potentially affected by site COPCs include people of various ages and lifestyles who 

live or conduct business at or near the site. Instead of estimating health impacts to a specific 

individual, this report evaluates potential health effects to representative receptor groups. Each 

receptor in this risk assessment has been developed to conservatively represent the upper-bound 

exposures to a group of people that have similar lifestyles or perform similar daily activities. If 

the risk to the selected receptor is determined to be acceptable, then it is likely that all other 

receptors within the group with lesser exposures will also be acceptable. 

4.2 CONCEPTUAL EXPOSURE MODEL FOR PARCEL A 

Figure 4-1 presents the CEM developed to describe the Parcel A exposure setting after 

demolition, under the construction and commercial/industrial exposure scenarios. Given these 

scenarios, there are several potential exposure pathways through which a receptor may come in 

contact with COPCs at Parcel A. Four elements must be present for an exposure pathway to be 

deemed complete: 1) COPC source, 2) exposure pathway, 3) receptor, and 4) release mechanism. 

The following sections provide details on these subjects. 

4.2.1 COPC Sources 

Discussion of COPC sources provides a starting point for the development of the exposure 

pathways. As described in Section 2.1, the COPC sources considered in this report include: 

• Residual concentrations in backfilled and undisturbed areas within the top 12 feet of soil 

• Soil COPCs left unexcavated from 12 feet bgs to the top of the Bellflower aquiclude 

• Existing COPCs in the Bellflower aquiclude 

The CEM (Figure 4-1) addresses all COPCs found at or originating from Parcel A. Under the 

given land use, the environmental media may act as reservoirs for COPCs that slowly migrate to 

other environmental compartments or may serve as a direct or indirect source of human 

exposure. 

BOEING C-~. PARCEL A 

4. CONCFJ'nJAL EXPOSURE A10DEL 4-5 
POST-DEMOUT/ON RISK ASSESSMENT 

MARCH 6, /99R 

BOE-CS-0058693 



COPCSource 

Residual 
Soil 

Concentrations 

Residual 
Groundwater 

Concentrations 

Release Mechanism 

Particulate Emissio1~s 

LEGEND 

COMPLETE 

INSIGNIFICANT• 

Transport Medium 

Air 

Soil 

Groundwater 

Air 

• By agreement with OTSC (IESI H:l98b) 

Pathway 

Dermal Contact 

Incidental 

Dermal Contact 

Inhalation 

• • • • • • • • • • • • • • • • • 

• • • • • • • • • • • 
II 
.§ • 
'5 

I I 
~ . 
::: 
0::: 
JB 

~ 
0 

INTEGRATED 
ENVl~ON:MENTAl SEFMCES, lNC. 

Receptor 

FIGURE+-1 

BOE-CS-0058694 


